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“We expect a 500% increase 
in the life of our molds!” 


Bowling Equipment Manufacturer 
Switches To Molds Made With 


POLYTOOL Epoxy Tooling Compounds 


The molds used to form the “Fairlane” bowling alley 
equipment produced by the M. Blatt Co., Trenton, N. J., 
formerly chipped and cracked when molded parts were 
removed. They needed replacement after a single year’s 
service. Now, the same molds are being constructed with 
RCI PoLyToot epoxy tooling compounds. 


“After six months of heavy usage,” says Mr. Louis 
Tavani, shop foreman, “our first epoxy mold is free of any 
chipping or cracking. We now expect molds made with the 


” 


RCI epoxy compound to last at least 5 years! 


These RCI epoxy materials promise any company greater 
mold durability, which means big savings on production 
costs. Greater dimensional stability and resistance to 
shrinkage are other important features you'll find in RCI 
POLYTOOL epoxy compounds. 


The actual finished products derived from these Blatt 
Company molds (such as the bench shown above) are 
constructed of RCI PoLy.ire polyester resin reinforced 
with glass cloth. The coloring comes from an RCI gel coat 
that is applied to the mold first. 
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The M. Blatt Co. constructed their first epoxy mold with 
the help of a Reichhold technical representative skilled in 
the use and performance of PoLYTOOL compounds. 


Why not write RCI for full details on the profit-potential 
of PoLYTOOL epoxy tooling compounds and POLYLITE 
polyester resins in your application? 


REICHHOLD 


Synthetic Resins « Chemical Colors « industrial Adhesives « Phenol 
Hydrochloric Acid « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite 
Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenate 
Sulfuric Acid « Methanol 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N. Y. 


Creative Chemistry ... Your Partner in Progress 





SUNOCO 
BRIDGES THE OCTANE GAP 


New miracle pump custom-blends gasoline 
in the exact octane strength to fit any car! 


Up ’til now, it couldn’t be done! Octane require- 
ments were so far apart, no ordinary two or three 
grade system could provide the right fuel for all 
cars at the right price. No one knows that better 
than you in the business! 

Today’s big difference in gasoline is Sunoco’s 
new Custom-Blending. Here is a new, thriftier way 
to fuel any car. No matter what make of car, or 
whatever the compression ratio of its engine, 


© 1958, SUN OIL COMPANY 


Sunoco Custom-Blending can fit its octane 
requirements exactly. 

Sunoco’s miracle pump custom-blends six differ- 
ent gasolines . . . six different octane strengths to 
accurately fit any car. 

So, for today’s needs, and tomorrow’s designs, 
no matter what the octane requirement built-in, 
Sunoco’s accurate Custom-Blending system will 
deliver the right fuel at the right price. 
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SAE PAPERS 


Presented here are brief digests of recently 
presented SAE papers. These papers are avail- 
able in full in multilith form for one year after 
presentation. To order, circle the number in 
the “Reader Information Service” blank at 
right corresponding to the numbers appearing 
after the titles of the digests of interest to you. 


AIRCRAFT 


Environmental Factors Affecting 
Bearings for Aircraft Motor Applica- 
tions, H. B. JOHNSON. Paper No. 17A 
presented Jan. 1958, 5 p. High maxi- 
mum operating temperature and large 
range of temperatures involved are 
noted as most critical environmental 
requirements from standpoint of suc- 
cessful bearing operation in high per- 
formance, supersonic aircraft motors; 
application of bearings at temperatures 
of —85 F to 450 F and - 100 F to 600 F 
discussed. 


Mechanical Factors Involved in 
Bearing Mounting, T. BARISH, R. J. 
ESCHBORN, C. M. ONG. Paper No. 
17B presented Jan. 1958, 5 p. Specific 
aims for ball bearing developments for 
aircraft electrical accessories, with dis- 
cussion of grease lubricated bearings 
for high temperature applications, and 
standardization and stocking of stabil- 
ized bearings; experience in applica- 
tion of ball bearings on aircraft elec- 
trical accessories. 


Protective Atmospheres for High- 
Temperature Bearing Operation, C. H. 
BAILEY, S. S. SOREM, A. G. CAT- 
TANEO. Paper No. 24A presented Jan. 
1958, 11 p. Reference made to new 
method which permitted ball and roller 
bearing operation at high tempera- 
tures without use of liquid lubricants 
or greases (see Engineering Index 1956 
p. 114); report of Air Force sponsored 
research program now under way to 
further develop this method and deter- 
mine range of conditions where it may 
be usefully applied; satisfactory results 
obtained with ferrous metal bearings. 


Air Traffic Control — Some Problems 
& Some Solutions, H. 8S. CHANDLER. 
Paper No. S45 presented Jan. 1958 
(Wichita Sec) 7 p. Four major prob- 
lems in air traffic control are growth 
of operations, increasing congestion in 
airspace, increasing performance capa- 
bility in aircraft and control system 
based on slow manual methods; 5-yr 
plan developed by CAA to meet these 
problems; principal items of plan are 
great expansion of navigation aids that 
provide guidance in network of routes, 
expansion of radar facilities, etc. 
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Economics of Jet Transports, J. D. 
DONALDSON. Paper No. 854 pre- 
sented Jan. 1958 (San Diego Sec) 8p. 
Comparison of block speeds of large 
long range and smaller short range 
airplane, and medium range jet trans- 
port which will become operational in 
1960; computed direct costs as com- 
pared to actual costs are shown for two 
aircraft now operating; typical curve 
of cents per seat mile vs range indi- 
cates effect of low block speed in short 
range; indirect costs. 


Techniques Involved in Aircraft Ac- 
cident Investigation, M. V. CLARKE. 
Paper No. S57 presented Feb. 1958 
(Washington Sec) 14 p. Organiza- 
tion of Civil Aeronautics Board’s Bu- 
reau of Safety which is charged with 
accident investigation and consists of 
four divisions; how different units 
function in investigation; general ap- 


proach used in all investigations; dif- 
ferent procedures and techniques em- 
ployed by various technical groups in 
accomplishment of their work. 


Performance Limitations and Civil 
Air Regulations, O. BAKKE. Paper 
No. S63 presented Feb. 1958 (Metro- 
politan Sec) 8 p. History of efforts to 
regulate civil aviation in United States 
since 1926; first airplane certificated 
under transport category airworthiness 
requirements was Boeing S-307 which 
received its certificate in 1940; operat- 
ing limitations introduced by Civil 
Aeronautics Board; regulation of ir- 
regular air carrier industry. 


Collision Avoidance System for Air- 
craft, Y. J. LIU, J. O. CAMPBELL. 
Paper No. 43B presented Apr. 1958, 11 
p. Functional and physical require- 
ments for anticollision device are es- 
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tablished with reference to commercial 
carrier midair collision problem; col- 
lision avoidance system (CAS) per- 
forms coding and transmitting, receiv- 
ing and decoding, direction finding. 
computing, warning and commanding; 
possible applications. 


FUELS & LUBRICANTS 


Future of Aircraft Fuels, R. J. 
HEASTON. Paper No. 41A presented 


Apr. 1958, 7 p. Need for accelerated 
development of new fuels suitable for 
many operational air breathing 
weapon systems, embracing all types 
of fuels from modified hydrocarbons 
to exotic substances; four main cri- 
teria are thermal stability, specific 
gravity, heating value, and reactivity; 
high energy boron fuels (HEF), hydro- 
carbon and _ carbon-boron-hydrogen 
fuels and process approaches involved. 


New Fuels for Piston-Engine Air- 
craft, F. P. GLAZIER. Paper No. 856 
presented Jan. 1958 (Metropolitan 
Sec) 12 p. Effects of higher perform- 
ance number fuels upon present day 
modified piston engines and aircraft; 
recent development by Ethyl Corp of 
anti-detonant material known as AK- 
33-X and identified as methyl-cycle- 
pentadienyl - manganese - tricarbonyl; 
potential of AX-33-X for improving 
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performance of aviation gasoline in re- 
ciprocating aircraft engines indicates 
that AK-23-X may be used in airline 
operation within foreseeable future. 


Use and Effects of Radiation and Ra- 
dio Active Isotopes in Fuel Studies, R. 
McBRIAN. Paper No 16A presented 
Jan. 1958, 18 p. Method of evaluation 
employed by Denver Rio Grande Rail- 
Road Co. depends upon use of electron 
microscope; use of radiation is applied 
in light of atomic knowledge to overall 
problem of fuels; examples demon- 
strate how radioactive isotopes are used 
to secure economically operating con- 
ditions in diesel and kerosene type 
fuels; technique used in coal radiation 
with coal alone and coal and oil mix- 
tures; future experimentation. 


Characteristics of Silicone Bearing 
Lubricants, W. H. RAGBORG. Paper 
No, 18C presented Jan. 1958, 8 p. Re- 
quirements for antifriction bearing lu- 
bricants with long life and operability 
over ever broadening temperature 
range met by silicone greases; proper- 
ties of two types of silicone fluid lith- 
ium soap bearing greases; improved 
high temperature grease thickeners to 
combine with more stable silicone 
fluids for producing new antifriction 
bearing lubricants; performance of 
arylurea silicone greases in aircraft 
equipment bearings. 


Selection and Specification of Anti- 
friction Bearing Greases for High 
Speeds and High Temperature, R. S. 
BARNETT. Paper No. 18A presented 
Jan. 1958, 10 p. List of eight func- 
tional tests for antifriction bearing 
greases available at Texaco Research 
Center; difficulties encountered in 
functional testing as compared to plant 
trials; development of high tempera- 
ture high speed lubricating greases and 
of high rotative speed test technique 
for grease lubricated bearings. 


GROUND VEHICLES 


Buick Flight Pitch Dynafiow, F. Mc- 
FARLAND, C. S. CHAPMAN. Paper 
No. 29A presented Mar. 1958, 15 p. 
Triple turbine transmission with stator 
control allows continuous variation of 
stator blade pitch and contains 5-ele- 
ment torque converter in combination 
with two planetary gearsets; elements 
consist of engine driven pump member, 
three turbines and stator; aluminum 
used extensively to reduce weight and 
facilitate machining; development 
problems. 


Automatic Transmissions and Torque 
Converters, F. McFARLAND. Paper 
No. 851 presented Jan. 1958 (Metro- 
politan Sec) 11 p. History of auto- 
matic transmissions and torque con- 
verters; early designs; development of 
step gear automatic transmission with 
fluid couplings; torque converter trans- 
mission combined with gearing. 

Continued on page 116 
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COOL AIR BY THE CARLOAD? 


Cool Fack BY HARRISON... 


SENSATIONAL NEW LOW-COST CAR AND TRUCK AIR CONDITIONER 


Cool-Pack—the newest contribution to low-cost 
cooling comfort! And of course it’s from Harrison 
—makers of the famous Custom “under the 
hood” air conditioning systems for all General 
Motors cars. Cool-Pack fits snugly under the dash. 
It’s handsome, fast and efficient. Just a flick of 
the switch and Cool-Pack thoroughly reconditions 
—cleans, cools and dehumidifies—every bit of air 
in the car every 30 seconds. Cool-Pack is designed 
for the new Buick, Pontiac and Chevrolet cars— 
and most 1958 Chevrolet trucks. It’s another 
outstanding example of manufacturing 
craftsmanship, research and engineering from 
Harrison—makers of top-quality heat-control 


products for over 47 years. If you have a AUTOMOTIVE AIR CONDITIONING 


cooling problem, look to Harrison for the answer. 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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DELCO'S FAMILY OF HIGH POWER 


Ve (Vec = —2 volts, teow 15 amp.) 


*Adequate Heat Sink 


Performance characteristics 
to meet your switching, 
regulation or power 

supply requirements 


BRANCH OFFICES 
Newark, New Jersey Santa Monica, California 
1180 Raymond Boulevard 726 Santa Monica Boulevard 
Tel: Mitchell 2-6165 Tel: Exbrook 3-1465 


TRANSISTORS 


4a SE 


D180 2NI74A 2N174 | 2N173 2N443. 2N278 | 2N44: 


meee ee eee 


-19 | -13 | -19 | -19 -24 | -13 | -24 | -13 





**Designed to meet MIL-T-19500/13 (USAF) 18 JUNE 1957 


These ten Delco Radio alloy junction germanium PNP 
power transistors are now in volume production. They 
are characterized by high output power, high gain, and 
low distortion. And all are normalized to retain superior 
performance characteristics regardless of age. 


Check the data chart above—see how they fit your 
particular requirements in current switching, regulation 
or power supply. Write for detailed information and 
engineering data. Delco Radio maintains offices in Newark, 
N. J. and Santa Monica, Calif. for your convenience. 


DELCO RADIO 


Division of General Motors 
Kokomo, Indiana 
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Truck body weight cut 25% thanks to 
strength of Nickel-Copper alloy steel 


Truck bodies in the three fleets above 
are high strength low alloy nickel- 
copper steel.* 


With this nickel-containing struc- 
tural material, Boyertown Auto Body 
Works, Inc. are able to give their cus- 
tomers strong, corrosion-resistant 
truck bodies that average 25 to 40% 
lighter than the same size bodies 
made of carbon steel. 


You can do the same. 


High strength low alloy Ni-Cu 
steels provide more strength per 
pound ... per dollar. 


These steels show a minimum yield 
strength of 50,000 pounds per square 
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inch ... about 114 times that of car- 
bon steel. This means you can trim 
deadweight substantially without 
sacrificing strength, safety or ser- 
vice life. 


High strength low alloy nickel- 
copper steels also provide 4 to 6 times 
greater resistance to atmospheric 
corrosion than do carbon steels. They 
resist shock, battering and abrasion 
too. And they can be readily formed 
and welded. 


The 48-page Inco booklet Nickel- 
Copper High Strength Low Alloy 


Steels discusses compositions 02 
these versatile alloys, their proper- 
ties, design factors, fabrication ... 
illustrates scores of applications. Let 
us send you a copy. 

*High strength low alloy Nickel-Copper 
steels which meet the requirements of SAE 
specification 950 are marketed under vari- 


ous trade names by leading steel companies. 
Names supplied on request. 


The International Nickel Company, Inc. 
67 Wall St. New York 5, N. Y. 


IN CoO NICKEL 


9 





wy 


ZA 
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CHICAGO SPRING-LOADED FLAT 
VALVE HYDRAULIC TAPPET 


PUSH ROD TYPE FOR COMPRES- 
SION RELEASE APPLICATION 


v-8 AUTOMOTIVE HYDRAULIC 
TAPPET APPLICATION 


Designing valve gear? 


We invite you to use these 
specialized CHICAGO services 





END OF PUSH ROD 


Design 

of complete valve gear 
installations for any type 
of engine . . . passenger 
car, truck, tractor, diesel, 
aircraft or industrial. 


Development 
engineering 

based on years of specialized 
experience in valve gear 
problems. The skills of our 
engineers will prove a 
valuable addition to your 
own engineering staff. . 


Tappet 
manufacturing 
CHICAGO’s facilities 

insure precision-manufactur- 
ing, scientific testing and 
rugged, trouble-free 
performance in every tappet. 
We will welcome the 
opportunity to serve you. 


THE CHICAGO SCREW COMPANY 


ESTABLISHED 1872 e@ DIVISION OF STANDARD SCREW COMPANY 
2701 WASHINGTON BOULEVARD, BELLWOOD, ILLINOIS 
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NATIONAL OIL SEAL LOGBOOK 


Figure 1. 


Zero leakage oil sealing a “must” 
in Briggs & Stratton 2% hp engine 


Some oil sealing applications can accept a small amount of lubricant 
leakage or “seepage.” But not the Briggs & Stratton 8B Engine. Here, 
on a %” crankshaft turning up to 3,600 RPM, light engine oil must be 
positively sealed in the crankcase at both front and rear bearing points. 
Oil temperature is 200° F with the engine at wide open throttle; and 
external temperatures may range from —30° to 125° F. Many Briggs 
& Stratton 8B engines operate only after long periods of inactivity; others 
are used continuously, a variable which makes the sealing problem even 
more demanding. 


Satisfactory sealing and long, trouble-free service life is obtained by use 
of two special National Syntech® synthetic rubber seals (Fig. 1)—one 
at either sealing point. These precision made Syntechs have a minimum- 
contact sealing lip seating lightly but firmly on the shaft. The steel outer 
case is a precise press-fit for the bore, simplifying installation and pre- 
venting accidental working free of the seal. 

National pioneered Syntech synthetic rubber seals; today offers a com- 
plete line of Syntech and leather seals plus convenient, competent oil seal 
engineering assistance. For data, for practical design help, call the National 
Seal engineer. He’s under Oil Seals, in the Yellow Pages. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California; 
Plants: Van Wert, Ohio, Downey and Redwood City, California 
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Variations on basic 
oil seal designs 


_.. Many modifications of 

’ the basic National 

spring - loaded Syntech 

oil seal design are of- 

fered. For example, 

where external condi- 

tions require a felt dust 

baffle, National 

10,000-S may be employed. Where 

dirt or grit conditions are severe, a 

National 20,000-S with leather or 

Syntech auxiliary sealing lip is often 
used. 


For applications where 
shaft entry is made 
from the auxiliary side, 
a National 230,000-S 
seal with auxiliary 
leather washer-type 
sealing lip mounted in tandem is sug- 


For positive separation 
of low viscosity fluids 
at higher speeds and 
temperatures, National 
70,000-S series seals 
are suggested. Basical- 
ly two 50,000-S seals 
mounted with sealing 
lips opposed, this seal may be used 
at temperatures above 250° F and 
speeds in excess of 2,000 FPM. 


Altogether, National offers over 2,500 
basic types and sizes. There is one 
best seal for a given application. Your 
National engineer can help you ob- 
tain it. 





BATTERING CURB IMPACT TESTS PROVE 
NEW SUPER RAYON PREMIUM STRENGTH 


® Rayon cord is unsurpassed for 
impact resistance. 


® Tire rims will be damaged by impact 
before rayon cord tires will. 


Those two facts are among the results established by 
extensive impact tests conducted by Motor Vehicle 
Research, outstanding independent testing authority, 
at South Lee, N. H. 


Andrew J. White, director of the firm, concludes 
that under the rugged conditions of the carefully 
controlled impact test—more severe than the aver- 
age driver would ever be expected to encounter— 
it would be inaccurate and misleading to claim that 
either rayon or other cord in general use possesses 
higher resistance to impact fracture. 


The impact tests were conducted against a half- 
foot-high granite curbing. Adding to the severity of 
the experiment was prolonged driving that raised 
tire temperatures to over 200 degrees before impact. 


There was not a single trace of cord damage, to 
either rayon or other cord, even though rims were 


badly bent, and the front ends of test cars often 
suffered severe damage. It was also found on de- 
tailed examination that the tires still had a great 
reserve before damage would result. 


The 25 tires used in the research were four-ply, 
size 7.50 x 14, built by two leading manufacturers. 
In each case the tires to be compared in impact 
strength differed only in the reinforcing cord and 
in the cord adhesive. 


The tires, heated to scorching temperatures 
through road runs and tight-circle turns, were 
slammed into the curbstone at 20, 40 and 60 miles 
per hour. As borne out by subsequent dissection 
and laboratory tests, the tires remained undam- 
aged internally. 


Analysis of the test tires, after the punishing 
blows of the curb, included measurement of tensile 
strength of fabric cords withdrawn from the section 
of the tire hitting the curb. Tensile strength of the 
cord after impact was essentially the same as the 
strength of the cords in unused tires. 


The conclusion, as stated by MVR, is: “Dissec- 
tion and close examination of a statistically signifi- 
cant number of identical tires manufactured with 
both rayon and other cord disclosed no cord dam- 
age in any tires. The test conditions are considered 
abnormal and are more severe than those found in 
general practice. Therefore the ability of rayon cord 
in tires to resist fracture from impact is clearly 
demonstrated and such ability is equal to other 
cord under these impact conditions.” 


For a copy of the complete report, write to us at 
the address below. 


TIRE RAYON 


AMERICAN VISCOSE CORPORATION 
350 Fifth Avenue, New York 1, N.Y. 
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Mucelee for the Mieeile Age! 


Pan 
iE 


iene Sd 


, «« Continental Packettes Are 


Approved Power for a Wide Range 
of Ground Support Equipment 


Nearly 50 different items of ground support equipment, now in use all over the globe, are 
built around the unique family of Military Standard engines developed by Continental Motors 
and designated as Packettes. These approved power plants (Mil. E6449-A) are adapted 
to the needs of equipment for all branches of the Armed Forces. They are already in being— 
in fact, in volume production—for such units as air conditioners, compressors, crash trucks, 
generators (gas and electric) refueling systems, heaters, blowers, Teracruzers, multi-purpose 
tugs, and many others. For the five Packette models, from 30 to 250 horsepower, offer a 
combination of advantages available nowhere else: 


1—The proved dependability of the Continental aircraft engines on which they 
are based. 


2—Adaptation to use in any climate, from the equator to the pole. 
3—Lightness, simplicity, and ease of servicing, resulting from their air-cooled design. 


4— Wide interchangeability of parts among companion models, and also among 
models of the standard Continental aircraft engine line. 


s 
IF THE APPLICATION FALLS WITHIN THEIR POWER RANGE, NO OTHER 
POWER WILL DO THE JOB SO WELL 


WRITE FOR COMPLETE INFORMATION 


bi 


[ontinental Motors [orporation 


Aiccraftt Fngine [Jivision MUSKEGON, MICHIGAN 
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on the world’s 
powerful kK 
turbojet— 


FAFNIR | 
breaks the © 
“bearing 

barrier!’’ 


Breaking the sound barrier is duck 
soup for planes equipped with the 
mighty Pratt and Whitney Aircraft 
J75, our most powerful production 
turbojet. 


A far tougher “barrier” was the 
problem of meeting main rotor bear- 
ing specifications. Conventional 
bearing construction couldn't take 
the loadings and temperatures en- 
countered in such an application. 
Pratt and Whitney Aircraft looked 
to Fafnir for help. 


Result: custom-designed and cus- 
tom-built bearings tailor-made for 
the J75 main rotor mounting. Fabri- 
cated of vacuum-melted steel, these 
bearings feature intricate, split inner 
ring construction. Tolerances are 
held to millionths-of-an-inch. 


This masterpiece of bearing engi- 
neering is another example of how 
Fafnir research and production fa- 
cilities are geared to the increasingly 
complex needs of the aircraft engine 
and airframe industries. Worth bear- 
ing in mind when you hit a “bearing 
barrier!” The Fafnir Bearing Com- 
pany, New Britain, Conn. KKak> 


OS) 


FAFNIR .- eacheoaa ttle 


AIRCRAFT BEARINGS ste ; Fa 


packs 
pounds @ 


“ao 
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Design SAFETY 
into your Drive Lines. 


NEAPCO uy 
Shielded Drive Assembly 


NEW 
DESIGN FEATURES 


Easy disassembly for cleaning, greasing, maintenance. 
Available in light and heavy duty series. 


(1500-1600 Light Duty Series, 1800 Heavy Duty Series.) 


WIDER 
APPLICATIONS 


STANDARD LENGTH 


SLIP LENGTH ff 


END. YOKES—complete range of bore sizes. 


at 


Standard Round Short Round Square 


> wp 


Slip Length Quick Disconnect Clamp Type 
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Designed and manufactured to your specifications. 
Provides maximum performance and safety protection. 


Drive Assemblies to your specifications. 
Single Joints and End Yokes in a complete range of sizes. 


Neapco is a well known source, with over 35 years of engineer- 
ing and manufacturing experience ... able to fill most any 
drive line and universal joint design requirement you have. 
Neapco P.T.O. Drives are rugged, precision built for all types 
of duty. They are supplied with plain or needle bearing journal 
crosses in a wide variety of yoke combinations. Used as stand- 
ard équipment for many leading manufacturers in the Agri- 
cultural and Truck field. 


OE erence” 


Send us your specifications, or write for free engineering 
literature. 


NEAPCO PRODUCTS INC., 
POTTSTOWN, PA. 





BLOOD BROTHERS works with you 
to HELP CUT COSTS 


++» when your project 
requires a simple 
universal joint like this ... 


«++ @ complete 
agricultural type 
assembly ... 


+++ OF automotive 
and industrial units 
like these: 


tories, fewer parts to catalog and stock, and volume prices. 


TWO—Save time at the start of new projects by sending us a ‘Spec Sheet”’ 
with your data. Our engineers will submit drawings and recommendations 
that may forestall problems later. 

Blood Brothers builds more standard types and sizes of universal joints than 
any other manufacturer—and will gladly work with you to help cut costs. 


Just write or call—and request your supply of handy 
blank ‘Spec Sheets’’ for use now or later. 


YOU CAN SAVE MONEY TWO WAYS: 
ONE—Have Blood Brothers review a// joint and drive line specifications 
and costs for your current models. You'll help insure the lowest-cost pur- 
chasing of components that fulfill specifications. It's easy to submit data \% = 
on ‘Spec Sheets’’ like that above—or if you wish, send us your engi- on 
neering drawings. 
For example, one maker of eight types of machines cuts costs 
by using only three sizes of joints. This means smaller inven- 


ROCKWELL-STANDARD CORPORATION UNIVERSAL JOINTS 


(Formerly Rockwell Spring and Axle Company) AND DRIVE LINE 
Blood Brothers Universal Joints ASSEMBLIES 


ALLEGAN, MICHIGAN © 1958, Rockwell-Stondard Corp, 
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Many leading 


manufacturers of quality, 


wheeled equipment specify 


SAAR OL 


POWER STEERING 


DIAMOND T 


Models now available for all medium and heavy 
trucks, truck cranes, motor graders, and wheeled, 
material handling and off-the-road equipment. 


Leading manufacturers of such wheeled equipment as 
shown above offer Garrison Power Steering as stand- 
ard or optional equipment installed at the factory, or 
in kit form for field installation. 


The effortless steering, increased equipment life, 
greater safety and servicing ease, possible with Garri- 
son Power Steering, have made it the favorite of both 
operator and owner. Investigate its advantages today. 





. 33323 — Tie Rod Clamp & Socket Assembly 
33316 — Cylinder & Axie Bracket Assembly 
Hose, Return Line 
Hose, Pressure Line 
Hose, LH Turn 
Hose, RH Turn 
33297 ~ Valve & Drag Link Assembly 


Power cylinder and control valve installation 
on a White Truck, WC Model. 


4609 East Sheila Street, Los Angeles 22, California 
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EXTRUSION * CASTING * FORGING « FABRICATION 


<CURME'X" 


Ferrous, non-ferrous and titanium alloys give you 
the properties you need for positive performance. 


TORSIONAL FATIGUE 


MECHANICAL PROPERTIES 
EXTRUDED ASTM A-335 GRADE P11 TUBING SAE 6150 STEEL @ 10’ CYCLES 
Room Temperature — Longitudinal and Tronsverse 


AIR MELTED VACUUM MELTED 


STRENGTH — 1000 PSI 


z 
3 
' 6 
z 
Bs 


CHARPY IMPACT STRENGTH OF STRESS RUPTURE CHARACTERISTICS OF 
GRADE TP 304 FORGED NIMONIC 90 


TUBING 
Manufactured by various processes — (minus 300°F.) 21,160 PSI STRESS AT 1600°F 
102 


CHARPY IMPACT STRENGTH (KEYHOLE) FT.-LBS. 


TIME TO RUPTURE — HOURS 
ELONGATION — REDUCTION OF AREA — % 


Above are examples of physical properties resulting from CURMET Processing. 
Consult CURMET for data to meet your design problems. CURMET Processing has been 
developed by the Metals Processing Division of the Curtiss-Wright Corporation. 


FOR FULL INFORMATION, WRITE TO: 


METALS PROCESSING DIVISION [Zem) CURTISS-WRIGHT CORPORATION 
760 Northland Avenue R24 Buffalo 15, New York 
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STROMBERG 


more than 40 years of outstanding performance 


In specifying components for the automobiles they build, car manufacturers HERE'S HOW STROMBERG OUTPERFORMS THEM ALL 
will do well to examine the record of the Stromberg * Carburetor—more than @ Economical operation, more miles per gallon, 
40 years of outstanding performance. Extreme RELIABILITY and outstanding arn eae 
GASOLINE ECONOMY are Stromberg’s distinguishing characteristics. And the @ Fewer moving parts, fewer mechanical failures, 
‘ ; : ff reduced service cost 

record proves it. Stromberg Carburetors are designed and built by Bendix- 

‘ . es : . d Substantially reduced incidence of icing and 
Elmira, pioneer in fuel system engineering and the first manufacturer to percolation 
develop an electronic fuel injection system for automobiles. Owner loyalty is Tin cheainem throttle body and flenge for 


the auto maker’s most priceless asset. Stromberg helps build owner loyalty. quicker heat transfer 
*REG. U. S. PAT. OFF, 


Bendix-Elmira, n. y. (27 ip 


ECLIPSE MACHINE DIVISION 
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For the most reliable vehicle air brake systems- 


RO ae Ge GED CEE GED Ge ee GD Ge” Gone GED GED Gn GED ue Gene eee came mm eee Goes cee ee eee Gm eee ke mie ae ens nn ce ee ee ee ed Ge ee ee ee 


Wagner ROTARY AIR COMPRESSORS 
© * provide ample 
. Gir...require less 
maintenance 


It is sound judgement to equip the air brake 
systems of heavy duty vehicles with Wagner 
Rotary Air Compressors, because Wagner Com- 
pressors have the following special features: 


HIGH VOLUMETRIC EFFICIENCY Rotary compres- 
sion forces all air from the compression cham- 
bers. Pressure recovery is rapid at all compressor 
speeds. 

LOW TEMPERATURE AIR DELIVERY Oil separa- 
tion and cooling before air is discharged reduces 
temperatures and prevents carbon formation. 
Fire hazard is reduced. Flexible connection may 
be used in discharge line. 


UNIFORM TORQUE LOAD Thousands of small 
overlapping air compression impulses per minute 
maintain a more uniform load with moderated 
stresses and assure smooth, quiet operation with 
long belt life. 


LOW FRICTION LOSS All rotating parts are 
turned by the rotor shaft, suspended on two 
bearing surfaces. 


HIGH R.P.M. Compressor can be operated at 
high R.P.M. High reduction drives are un- 
necessary. 

The Wagner Rotary Air Compressor pumps 
compressed air into the air reservoir, providing 
the pressure required for the operation of brakes 
and other air powered devices. The compressor 
runs continuously while the engine is operating. 
Pumping is regulated by a control valve which 
starts or stops air compression by “loading” or 
“unloading”’ the compressor proper. This action 
establishes an intermittent pumping cycle which 
keeps reservoir pressure within the desired range. 


You have a choice. These rotary compressors 
are available in either 9 C.F.M. capacity, air 
or water-cooled, or 12 C.F.M. capacity, water- 
cooled, and are standard with every Wagner Air 
Brake System. 


For details on these compressors, Wagner Air 
Brake Systems and Equipment for trucks, trac- 
tors, trailers, buses and off-the-road equipment 
... request a copy of Catalog KU201B. 


Fleet operators know and trust Wagner 


Wagner Electric 


ation 


6378 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A, 
(Branches in principal cities in U.S. end in Canada) 


ask for Catalog KU201B 
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Why Allis-Chalmers uses Sealed Power’s 
new, stainless steel oil ring on the D-17 


- 


No. 2,789,872 
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TO GIVE YOU THE POWER, LASTING 
PERFORMANCE, AND ECONOMY YOU NEED 


Fo the commanding, all-new 

engine in the D-17, Allis- 
Chalmers chose Sealed Power's 
new stainless steel oil ring. It out- 
performs and outlasts any carbon 
steel oil ring in rugged tractor 
service. 

Here’s why 

Stainless steel is not heat-treated. It 
retains its original, built-in tension 
for its entire life—even under ex- 
treme engine operating tempera- 


tures, even in pounding tractor 
service. 

The stainless steel oil ring is side- 
sealing, eliminates smoking, saves 
oil. It resists sludging and clogging 
and has twice the life expectancy of 
a carbon steel oil ring. 

No wonder Allis-Chalmers use 
this newest piston ring develop- 
ment in their new tractor engine. 
It delivers the type of performance 
you expect from Allis-Chalmers. 


Leading Manufacturer of Automotive and Industrial Piston Rings Since 1911 
Sealed Power Corporation, Muskegon, Michigan - St. Johns, Michigan - Rochester, Indiana - Stratford, Ont. 
Detroit Office - 7-236 General Motors Building - Phone Trinity 1-3440 


Sealed Power Piston Rings 


PISTONS ° 


CYLINDER SLEEVES 


Largest Producers of Sealing Rings for Automatic Transmissions and Power Steering Units 





COUNT ON FIRESTONE 
FASHIONIZED ALUMINUM 


WHEN ADDING TRIM 


AND SAVING COSTS! 


Count on Firestone’s complete new facilities for 


low-cost, mass produced parts and trim for auto- 


motive products and home appliances. 


Brightening a product or part with aluminum trim? Trying 
a new texture or tint? Whatever you want — from small 
panels to part sizes up to seven feet long — you'll get it 
first, and you'll get it Fashionized at Firestone. For Fire- 
stone teams almost 50 years of experience in metal fabri- 


22 


cation with the most completely automated anodizing 
facility in the industry. Fashionized Aluminum, delivered 
at competitive schedules and costs, lets you make widest 
use of color trim. Your inquiries and inspection of our 
capabilities, capacities and costs are cordially invited. 
Write, phone or wire today. 


FIRESTONE FASHIONIZED ALUMINUM 


FIRESTONE STEEL PRODUCTS COMPANY, AKRON 1, OHIO 
SAE JOURNAL, JUNE, 1958 





Publication Office: Business Press, Inc. 
10 McGovern Ave., Lancaster, Pa. 


Society of Automotive Engineers, Inc. 


William K. Creson 
President 


John A, C. Warner B. B. Bachman 


Secretary and Gen. Manager Treasurer 


NEW YORK—Headquarters 


485 Lexington Ave. 
New York 17, N. Y. 
Tel: OXford 7-3340 
Teletype: NY1 228 


BRANCH OFFICES 
DETROIT WEST COAST 


G. }. Gaudaen, Manager E. W. Rentz, jr., Manager 
635 New Center Bidg. 714 West Olympic Bivd. 
Detroit 2, Mich. Los Angeles 15, Calif. 
Tel: TRinity 1-1772 Tel: Richmond 9-6559 


ADVERTISING OFFICES 


E. D. Boyer, Advertising Sales Manager 
485 Lexington Ave., New York 17, N. Y. 
Tel: OXford 7-3340 Teletype: NY1 228 


DETROIT CHICAGO 


A. ]. Underwood, District Manager W. W. Milne, District Manager 
635 New Center Bidg. 7530 Sheridan Rd. 

Detroit 2, Mich. Chicago 26, Ill. 

Tel: TRinity 2-0606 Tel: AMbassador 2-7091 
Teletype: DE 826 Teletype: CG 2244 


CLEVELAND 

Hamilton E. Finney, District Manager 
3537 Lee Road, Shaker Heights 
Cleveland 20, Ohio 

Tel: LOngacre 1-5480 

Teletype: CV 1081 


PACIFIC COAST 


Chris Dunkle & Associates, Sales Representatives 
Los Angeles: San Francisco: 
740 S. Western Ave. Jack Kimball, Manager 
Los Angeles 5, Calif. 420 Market St. 
Tel: DUnkirk 7-6149 San Francisco 11, Calif. 
Tel: DOuglas 2-9183 


The Society is not responsible for statements or opinions advanced 
in papers or discussions at its meetings or in articles in the Journal. 


All technical articles appearing in SAE Journal are indexed by 
Engineering Index, Inc. 


SAE Journal is available on microfilm from University Microfilms, 
Ann Arbor, Mich. 


A complete index of all technical articles appearing in SAE Jour- 
nal from January through December will appear in the December 
issue. 


Copyright 1958, Society of Automotive Engineers, Inc. 


Please address all editorial, advertising, and Special Publications 
mail to 485 Lexington Ave., New York 17, N. Y. 


For The Sake of Argument 


Been There Before? 
By Norman G. Shidle 


SOME FOLKS help the boss to solve his problems. 
... And they often find this activity rewarding despite 
lack of appreciation. 


Even when he takes all credit, the boss can’t steal 
away the experience acquired in handling higher 
echelon posers. He can’t obscure the clearer view 
obtained of your own work in relation to overall de- 
partment or company objectives. He can’t impinge 
on the satisfaction of having reached for a challenge 
and met it well. 


Only the shortsighted will complain: “I was a 
sucker to do his work for him, when he grabs all the 
glory.” (The glory-grabbing boss, of course, is the 
really shortsighted one. Trying to look important, he 
decreases his stature by belittling that of his sub- 
ordinates.) 


The big reward for helping to solve the boss’ prob- 
lems is the chance it usually brings to work in more 
boss-type areas ... the chance to experiment, un- 
burdened by responsibility for immediately perfect 
results. On such trial spins, there is everything to 
gain, little to lose. 


Besides, most bosses are trying to unearth talents to 
supplement their own, not to bury them. Many see 
their own future brightening as their bosses recog- 
nize growing stature in the men their supervision 
develops. 


They want subordinates to get experience with 
boss-type actions. Only such men, they realize, can 
climb aboard any supervisory job with the surefooted- 
ness known to those who have been there before. 





BENDIX SELF-ADJUSTING BRAKES ADD 
TO THE SAFETY AND ECONOMY OF THESE TWO GREAT CARS 


Mercury and Edsel for 1958 feature 
Bendix’ latest development—brakes that 
adjust themselves! 

The new Bendix* Self-Adjusting Brakes 
not only save the bother and expense of 
periodic brake adjustments but are safer, 
too. Stopping power is maintained at 
maximum because all four shoes are 
always correctly adjusted. And the driver 
is assured of effective brake applications 
because there is always maximum clear- 
ance between pedal and floor. 


Reasons such as these make Bendix 
Self-Adjusting Brakes a real sales feature 
for any car. We predict you will hear 
more about them in the years ahead. 

For over thirty years Bendix Products 
Division has demonstrated its ability not 
only to meet, but to anticipate the needs 
of the automotive industry. From four- 
wheel brakes to power braking and 
power steering, Bendix has pioneered 
and developed many of the industry’s 


most notable advancements. 
*TRADE MARK 


Bendix fivision South Bend, io. a 


When shoe clearance exceeds a predeter- 
mined amount, a ratchet sets up the star wheel 
adjuster one notch as the brakes are applied 
while the car is in reverse. This automatically 
compensates for lining wear, adjusting the 
shoes to exactly the right fit within the drum. 





ips 


from SAE meetings, members, and committees 


VALVES have the same 

problem as a mouse leading 
an elephant. Weak electrical con- 
trol signals must be multiplied up 
to 20,000 times by the hydraulic 
servo valves. At the same time 
this power must be applied rapidly 
and accurately to guide a missile 
to a maneuvering target. 


M ISSILE HYDRAULIC SERVO 


HERMOGRAPHIC PHOS- 

i PHORS are particularly ef- 

fective to show flows in the 
bonding of laminates or of sheets 
to substructures. These inorganic, 
crystalline materials of the zinc 
sulfide type emit visible light 
under ultraviolet excitation. 
Brightness of the light varies with 
change of temperature. 

For a zinc-cadmium sulfide, sil- 
ver-actuated and containing a 
trace of nickel, the brightness var- 
iation amounts to 24% per deg 
(C) change in temperature. Thus, 
this material can be used: 


e To show heat-flow pat- 
terns and variable electrical 
conductivity of thin surface 
layers. 

@ To detect flaws that are 
near the surface of a material. 


“SQUAWK BOX” system 
A now ties all Trans World 
Airlines’ maintenance and 
overhaul bases to a core of main- 
tenance experts at TWA’s Kansas 
City base. System was planned 
with the complicated new turbine 
aircraft in mind. Every day all 
the outlying maintenance outfits 
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will get a chance to bring their 
maintenance problems to the ex- 
perts, who will control the jobs 
without leaving Kansas City. 

Because the huge, expensive 
new transports must be kept busy 
earning money every possible hour 
and because repair of their com- 
ponents is so exacting, most air- 
lines plan to remove defective 
units, replace them with spares, 
have specialists do the repairing 
at a main base. Most mechanics 
won’t get their hands inside units 
at all. Their work will, therefore, 
be so much cleaner that they may 
achieve a new status among work- 
ers. 


ROJECT ZIP FUELS will have 
P25,000-27,000 Btu per lb heat- 

ing values or 40% higher than 
JP-4 fuel. A boron-hydrogen-car- 
bon compound may fire turbojets, 
afterburners, and ramjets if pilot 
plant operation produces a fuel 
with good handling and deposit 
characteristics. 


INCREASE in mem- 
5 Q) ©O bers seeking new 
jobs through the 
SAE Placement Service between 
March 1 and May 1 is a not-unex- 
pected sign of the times ... but 
the average for the last six months 
is only 40% above a year ago. It’s 
also good that a leveling off now 
seems to be taking place and new 
job openings continue to come in. 
Most recently, they have been 
coming in faster ... with quite a 
number in the aeronautic field. 


OR SPACE TRAVEL, Mach 
F numoers (which relate veloc- 
ities to speed of sound) don’t 
make much sense... even though 
they are convenient enough for 
expressing velocities of manned 
aircraft and some missiles. 
Solution suggested at SAE’s re- 
cent National Aeronautic Meeting 
is to use the ratio of the velocity 
in question to the orbital velocity 
at the altitude in question. 


OW SUCCESSFUL are the 
Russians in developing 
light-weight equipment for 

producing electrical current di- 
rectly from nuclear sources? A 
recent SAE paper quotes an arti- 
cle on nuclear propulsion for air- 
craft in “Soviet Aviation” for July 
29, 1957 as saying: “Presently ex- 
isting radioactive sources of cur- 
rent are still very ineffective. 
They can be used only for supply- 
ing airplane accessories.” 

Cells utilizing various forms of 
nuclear energy are under devel- 
opment in the United States. But 
in the present state of develop- 
ment, the paper notes, they are 
believed to have too high a fixed 
weight per unit output for air- 
borne use. 


YROCERAMS, a new family 
Pe: fine-grained crystalline 
materials, are made by a 
process of controlled crystalliza- 
tion from special compositions 
containing nucleating agents. 
These glass-ceramics are like 
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glasses in their ability to resist 
chemical attack and are lighter 
and harder than most metals. 
They are heat and electrical in- 
sulators, have a higher Young’s 
modulus than glass, strengths 
higher than glasses and most ce- 
ramics, and are classed as brittle 
materials. 

Applications envisioned include 
such products as air compressor 
blades, abrasive binders, radar 
antenna housings, brake shoes, 
structural parts for hypersonic 
aircraft, piston heads, high tem- 
perature bearings, and heat ex- 
changers where severe abrasive 
conditions exist. 


EMENT rather than bolts, 
+ nuts, and welds may be used 

to assemble the car of the 
future, some engineers Say. 
Metal-to-metal bonding, such as 
is already employed by airplane 
makers, would make it possible 
to design thinner roof rails and 
reduce frame structure height. 
This would aid manufacturers’ ef- 
forts to reduce overall car height. 


N UNCOMFORTABLE RIDE 
A in a bus, car, or truck can 
be a harrowing experience. 
Chances are that the fore-and-aft 
“jerking” motion was the cause 
—rather than the up-and-down 


bumps. That is because you are 
two or three times more sensitive 
to fore-and-aft changes in accel- 
eration. The neck acts as a hinge 
in this direction and lets your 
head fly back and forth. 


HE DAY is coming when air 
i transport won’t be able to af- 
ford domestic operators.... 
All operators will have to be inter- 
national in scope to use equipment 
properly. So predicts one air 
transport engineer. Tokyo-Fair- 
banks-Europe, he says, will be like 
Chicago - Omaha-Denver today. 
Polar operation will be “main line” 
after some real understanding is 
reached with Russia. ... 


STARTER among members of 

SAE Committee S-12: “How 
dou you like your new woofer and 
tweeter?” To the _ unititiated, 
these experts on aircraft shock 
and vibration problems will ex- 
plain that the terms refer to base 
and tenor speakers for hi-fi sys- 
tems, which are the hobby of 
practically all the members of the 
Committee. 


F REQUENT CONVERSATION 


USSIAN SATELLITES are 
R broadcasting on frequencies 
usually kept clear for 
safety - of - life -and- property -in - 
the-air communications... which 
is a sample of the sort of problem 
that may bring space penetration 
rights to UN General Assembly 
debate one of these days. 
UNGA’s next session is already 
scheduled to take up certain legal 
problems of space occupancy, says 
its president Sir Leslie Monro... 
Discussion the other day at an In- 
ternational Society of Aviation 
Writers forum indicated a con- 
sensus that space law certainly 


shouldn’t be just extrapolation of 
maritime law ... and that the 
“effective control” which has been 
proposed as the basis of sover- 
eignty isn’t right . . because 
might doesn’t make right. 

One suggested “for-now” solu- 
tion: Set up under the UN an or- 
ganization like that for the Inter- 
national Geophysical Year. Have 
that organization work out what- 
ever regulations are really needed 
at this stage of technology. Let 
its objective be to keep the heav- 
ens free for scientific research ... 
to foster positive collaboration on 
an international level . .. not 
just to impose negative restraints. 


ADE FROM FORMALDE- 
HYDE is a new plastic 
which is called Delrin ac- 

etal resin. Difference from pre- 
vious resins of formaldehyde is 
that it has very long chains and 
excellent thermal stability. 


displacement of one cylinder 

of a 1958 Plymouth V-8 en- 
gine —or 500 cc—is considered 
the maximum displacement for 
those amazing minicars, like the 
Zundapp Janus (250 cc), the Gog- 
gomobil (293 cc), the BMW Isetta 
(298 cc), on up to the Fiat 500 (479 
cc). Yet such cars are capable of 
carrying four adult passengers — 
except the Isetta, which carries 
two — at top speeds of 50-65 mph. 


"T aispiacement of on of the 
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1958 March Meeting Plans began in June, 1957 


How An SAE Paper Is Born 


by 
Joseph M. Callahan, 


Automotive News 


(Reprinted from Automotive News) 


4s4h4R. CHAIRMAN, SAE members, and 
guests.” 

With this introduction many a 
young automobile engineer or distin- 
guished veteran engineer reaches an 
important milestone in his career. He 
has been selected as an expert on some 
subject and is addressing 200-800 other 
engineers at a Society of Automotive 
Engineers meeting. 

Although the speech will be only 
30-90 min long, behind it will be some 
nine months of activity and thought 
by many of the top-flight engineers in 
the business. 

On occasion, as much as $5000 has 
been spent by a company on displays, 
films, and slides for an SAE presenta- 
tion. 

An idea of what lies behind an SAE 
paper might be gleaned by examining 
a@ paper such as, “The Buick Flight- 
Pitch Dynafiow,” which was delivered 
at the recent SAE National Passenger- 
Car, Body, and Materials Meeting in 
Detroit by Forest McFarland and 
Charles S. Chapman, both of Buick. 

This paper was designed to help 
fulfill the second of the SAE meetings’ 
objectives — the interchange of basic 
new product development information. 
The other and more important objec- 
tive is the interchange of basic auto- 
motive engineering principles. 

In the circulation of product infor- 
mation, the SAE officers are constantly 
on the watch for commercial pitches, 
operating much like an editor in sepa- 
rating the worth while from the worth- 
less. 

However, just because a product is 
on the market doesn’t necessarily 
mean that it doesn’t embody new, 
worth-while engineering principles. 
On the contrary, this sometimes indi- 
cates that it has successfully passed 
the final test of engineering — mar- 
ketability. 

The Buick paper had its beginning 
last June when the committee of the 
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SAE Passenger-Car Activity (one of 
the organization’s 12 activities) met 
to decide how it would fill its quota of 
four of the nine discussions at the 
meeting nine months hence. 

The Passenger-Car Activity, the 
largest SAE activity with about 4500 
of the organization’s 23,000 profes- 
sional members, is guided by a com- 
mittee of 33 of the top engineers in 
this field. 


Pretz Heads 33-Man Unit 


Phil H. Pretz, Ford Motor Co.’s exec- 
utive engineer for vehicle testing, is 
chairman of this activity. Other com- 
mittee members are J. S. Wintringham, 
Ethyl Corp.; J. H. Booth, Thompson 
Products; Paul C. Ackerman, Chrysler 
Corp. vice-president and director of 
engineering; John B. Beltz, Oldsmo- 
bile assistant chief engineer; H. M. 
Bevans, Chrysler Corp. engineer in 
charge of vehicle testing. 

S. R. Billingsley, Stratoflex; M. G. 
Brush, Firestone Tire & Rubber Co.; 
C. C. Dybvig, general sales manager of 
Dana Corp.; W. H. Graves, professor 
of automotive engineering, University 
of Michigan; L. J. Halpenny, General 
Dynamics Corp.; H. J. Hannigan, Na- 
tional Carbon Co.; Eugene J. Hardig, 
Studebaker-Packard chief engineer. 

George J. Huebner, Jr., Chrysler 
Corp. executive engineer for research; 
Ralph H. Isbrandt, American Motors 
director of automotive engineering and 
research; W. S. James, of William S. 
James & Associates; H. R. Johnson, 
Jr., Studebaker-Packard; R. F. Kohr, 
Ford Motor Co., director of vehicles 
testing; A. G. Loofbourrow, Chrysler 
Corp. executive engineer, product de- 
velopment and planning. 

H, C. MacDonald, chief engineer of 
Mercury-Edsel-Lincoln division; H. A. 
Matthias, director of the Ford car and 
truck engineering office; L. H. Nagler, 
American Motors administrative engi- 
neer; V. D. Polhemus, in charge of 
GM’s structure and suspension devel- 
opment; C. A. Rasmussen, Cadillac 
assistant chief engineer. 

Victor G. Raviolo, special assistant 
to the vice-president of engineering 
and research, Ford Motor Co.; M. M. 
Roensch, a Chevrolet assistant chief 
engineer; Robert Schilling, Chevrolet 


director of research; T. H. Thomas, 
Bendix Products; R. J. Williams, 
American Metal Products; E. L. Win- 
deler, Pontiac; G. R. Wynne, superin- 
tendent of Los Angeles police trans- 
portation, and V. C. Young, Eaton Mfg. 
Co. 

When these committee members 
were invited to the preliminary meet- 
ing they were requested to furnish 
ideas about current (and sometimes 
future) problems and solutions in the 
industry. In addition to the ideas 
turned up in this fashion, there was 
also a carryover list of some 50 ideas 
on such subjects as bodies, lighting, 
safety, and suspension. 

All these ideas were turned over to 
a seven-man steering committee, which 
narrowed the areas of interest to six 
or eight subjects. 

The activity chairman then pre- 
sented these subjects to the full com- 
mittee, giving the pros and cons of 
each subject. After a full discussion in 
which the objections of any member 
were heard, the topics were voted on 
individually by the full committee. 

Sometimes the SAE receives unso- 
licited papers on some subject. These 
are studied by a Paper Review Com- 
mittee which may recommend it to 
the full committee for consideration 
like any other subject. 


Selecting the Speaker 

After a subject has been selected, 
the activity chairman and the mem- 
bers look for someone particularly well 
versed on the subject and willing to 
discuss it. 

At last June’s meeting the member- 
ship voted for a paper on a new Buick 
transmission which reportedly was to 
be introduced on the 1958 Buick. 

Explained one engineer, “It gradu- 
ally gets ‘noised’ about the industry 
when a company is coming out with 
@ new product.” 

When the committee began looking 
for someone to speak on the new Dy- 
nafiow transmission, it found a some- 
what unusual situation in that a mem- 
ber of its committee, McFarland, was 
probably the most qualified man to 
discuss the subject. 

McFarland, an assistant chief en- 


27 





How An SAE Paper Is Born 


. . continued 


gineer at Buick, has developed a sub- 
stantial reputation as a transmission 
engineer in the last 20 years. Before 
going to Buick, he was the chief de- 
veloper of Packard’s Ultramatic trans- 
mission and now holds most of the 
patents on it. 

At a meeting last September Mc- 
Farland was requested to write the 
paper. About that time it was agreed 
that Chapman, who was in direct 
charge of the transmission project, 
should co-author the paper with Mc- 
Farland. 

McFarland said, “We then checked 
with management to see if it would 
OK the paper. We got this OK within 
a day or two, and we immediately 
began thinking about it.” 

This gave McFarland and Chapman 
six months before the paper was to be 
delivered and three months before it 
had to be submitted to the SAE in 
New York. However, the SAE is trying 
to shrink this lead time so the papers 
will be more current. 

After the activity committee ap- 
proved the suggested paper on the 
Buick transmission, McFarland and 
Chapman received written notification 
from New York in which the deadline, 
suggestions for the paper and other 
requirements were set forth. 

Authors are told that the SAE will 
provide the room and projectors, but 
that all slides, film, and displays must 
be provided at their expense. 


Write, Study, and Rewrite 


Six months before the national 
meeting was held, the program was 
all set and the authors and subjects 
were selected. The SAE always gets 
written agreements from the authors 
that they will deliver the papers at the 
appointed times. 


Then, a chairman and a secretary 
are selected for the session. The 
chairman must be well qualified in 
the fields to be discussed, and also 
have a neutral, balanced point of view. 
Dave Sicklesfield, one of the principal 
developers of Borg-Warner’s transmis- 
sion, was selected for this meeting. 

The session chairman then gathers 
the speakers together to eliminate any 
duplication by assigning each speaker 
to a certain area, to work out the 
proper order of the papers, and to 
make the program interesting and 
strong. 

In these and other details, each SAE 
activity has it own method of oper- 
ating. 

McFarland continued, “Chapman 
wrote most of the paper. I edited it. 
It was written entirely out of the 
office. I usually write a rough draft, 
then study and rewrite it several times. 
Often you have others in your organi- 
zation read the paper; then you rewrite 
it and read it again. 

“We then went to work with the 
Buick photo department. We had pre- 
pared 21 drawings. Two glossy prints 
of each of these had to be sent with 
copies of the eight-page paper to the 
SAE review committee. Our deadline 
was in December, but we were a couple 
of weeks late.” 

An important compensation to the 
speaker is that the SAE will preprint 
several hundred copies of the complete 
paper, depending on the subject and 
the interest created. 

Six weeks before the national meet- 
ing all SAE members and many mem- 
bers of the press are given a list of 
the papers to be offered, permitting 
them to order any they desire. 

Members can order these papers for 
50¢ each. The papers are made avail- 
able before the meeting and also are 
sold at the meeting. 


Discussion Follows Reading 


“Sometimes a company will want a 
little fancier printing job and it will 


COAUTHORS Forest 
McFarland (left), Buick 
assistant chief engineer, 
and Charles S. Chapman, 
Buick project engineer, 
study an early draft of 
paper they co-authored 
for the Society of Auto- 
motive Engineers 1958 
National Passenger-Car, 
Body and Materials 
Meeting. 


preprint an employee’s paper itself,” he 
continued. “On occasion, auto makers 
want to distribute copies of a paper 
to their dealers or to others. One com- 
pany .printed 8000 copies of a paper. 

“The important thing is that if a 
paper is reprinted, it guarantees a 
much larger audience.” 

It’s the job of the session chairman 
to make the meeting interesting and 
to limit it to two to three hours. Con- 
sequently, the oral paper will differ 
from the written paper in that it usu- 
ally will be condensed to make it more 
interesting and to fit it into the pre- 
scribed time. 

Very often the most interesting part 
of a session is the discussion after the 
papers have been delivered. The dis- 
cussion consists of prepared and spon- 
taneous statements and questions by 
members of the audience about the 
paper’s subject. 

Frequently, a chairman will line up 
several “discussers’” and mail them 
copies of the paper two weeks before 
the meeting. Discussers are asked to 
give their name and company’s name 
and to speak from the rostrum. 

After an introduction by Chairman 
Sicklesfield, McFarland spoke briefly 
and generally about the Buick trans- 
mission. Then, Chapman delivered the 
paper. 

Following this, there were several 
prepared and spontaneous replies to 
questions from representatives of GM’s 
Detroit Transmission Division, Chrys- 
ler Corp. and Borg-Warner. Some of 
the remarks were complimentary, some 
were critical, and some were inquisi- 
tive. 


Recording Discussion 


It is the secretary’s duty to record 
as much of the discussion as possible 
for inclusion with the paper if it is 
published in the future. 

Sometime after the meeting, a Read- 
ers Committee of the SAE Publication 
Committee votes on each paper as to 
whether it shall be published as writ- 
ten in SAE Transactions, an annual 
publication of the Society. . . . The 
Committee also stands ready to advise 
SAE Journal editors on the handling 
of material in SAE Journal, the So- 
ciety’s monthly technical magazine. 

Articles or digests based on every 
paper presented before SAE appear 
in SAE Journal. 

Asked about the likelihood of a com- 
pany’s competitive secrets leaking into 
an SAE paper, a spokesman said, 
“We're interested in basic principles 
and in current products, not company 
secrets. Of course, sometimes an in- 
dividual or a company won’t talk about 
a subject because they’re committed 
too far in it. To talk would reveal 
their program.” 

One SAE official concluded, “If you 
had to buy the talent that works on 
these programs or attends these meet- 
ings, it would take an awful lot of 
money.” 
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Computer Simplifies 


Purchasing Decisions 


Based on paper by 


Charles S. Knox 


Caterpillar Tractor Co. 


N ELECTRONIC computer helps Caterpillar Trac- 
tor Co. to determine what steel sizes are most 
economical to purchase for a given piece part. 

At Caterpillar, steel is purchased for piece parts 
in specific steel sizes. For example, a 10 in. by 12 
in. piece part may be placed, more or less arbitrar- 
ily, on a code size of steel which is 48 in. wide by 
120 in. long. Other parts with different dimensions 
may also be placed on the same steel code size. 

If the sheet of steel requires trimming before the 
piece parts can be sheared to size, an allowance 
must be added to the basic steel size for this trim. 
At times, the piece part must be placed on a steel 
size which allows the grain flow of the steel to run 
in a desired direction. 

When the dimensions for a steel size have been 
determined, it becomes a standard “code size” of 
steel, kept in the steel-size register, and ordered 
periodically to meet the requirements of the piece 
parts which are on it. 

When a new drawing is released, certain basic 
restrictions appear on the blueprint of the part, 
forcing a new code size of steel to be designated 
or placing the piece part onto a steel size previously 
kept in the register. These restrictions are: 


1. Specification The chemical content, me- 
chanical properties, and physical conditions 
are placed together into one description and 
called a specification. 

2. Commodity Code Number — The code number 
describes the type of steel which must be 
used, the surface treatment required, and 
the edge condition of the steel. 

. Thickness — Two or more steel size designa- 
tions are needed for piece parts with the 
same commodity code and specification when 
the thicknesses are different. 


When these basic restrictions have been defined, 
a group of piece parts falls into such a category that 
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all can be cut, burned, or sheared from the same 
piece of steel. 

The final code sizes of steel and the amount to 
purchase are determined by considering the follow- 
ing variables: 


. Width extras. 

. Length extras. 

. Piece part shearing cost including trimming 
requirements. 

. Storage cost. 

. Carrying charges. 

. Piece part requirements. 

. Mill (vendor) restrictions. 

. Company handling limitations. 


The graph of Fig. 1 shows the width extra cost 
for steel plate charged in excess of the base price 
of the steel. Note that as the width of the steel 
purchased increases, the cost per hundred pounds 
of steel decreases until a width of approximately 80 
in. occurs. Then, as the steel width increases fur- 
ther, the cost once more increases. On the basis of 
this curve alone, it would seem that the least ex- 
pensive steel to buy is approximately an 80 in. width. 

Fig. 2 shows a graph of the length extra charge 
for steel plate. Here the cost per hundred pounds 
decreases as the length of steel purchased is in- 
creased. From Figs. 1 and 2, apparently the best 
steel to buy would be approximately 80 in. wide by 
240 in. long. 

Combining the width, length, and cost variables 
results in a surface similar to that shown in Fig. 3. 
While these surfaces vary cost-wise with the thick- 
ness of steel plate purchased, they form a family of 
similar surfaces for all plate and vary in nature and 
application only slightly for bar, sheet, or strip. 

Once the optimum steel size is determined, the 
cost of shearing various piece parts out of a particu- 
lar code size of steel becomes a factor, and choosing 
the right code size for a piece part to minimize shear- 
ing cost is of importance. Fig. 4 shows a graph of the 
shearing cost for a particular piece part based on 
variable widths and lengths of the steel upon which 
it is placed. Note that as the length of the steel 
increases, the shearing cost per piece part increases, 


29 





» 3 8 8 8 & 8 SR 


o° 2 40 6 8 ©0 i120 40 160 180 200 220 240 
WIOTH IN INCHES 7 


Fig. 1 — Width extra cost for steel plate charged in excess of the base 
price of the steel. 
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Fig. 2— Length extra charge for steel plate. 


Fig. 3 — Width and length extras combined to form three-dimensional 
surface. 
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and that the width of the steel is particularly im- 
portant because the cost of shearing rises rapidly 
as the width of the code size decreases. 

To determine the most economical combination 
of length extras, width extras, and shearing cost 
would appear to require a master formula. Such an 
approach, however, would require procuring a dif- 
ferent code size of steel for each part which would, 
of course, be highly impractical. 

Natural limiting factors do exist, however, which 
mathematically reduce the number of steel code 
sizes necessary to a practical quantity. These limit- 
ing factors are carrying charges and, in particular, 
storage cost. 

Fig. 5 shows the storage cost for a piece part for 
varying widths and lengths of steel where the re- 
quirements for the part are 5000 units yearly. Note 
that storage cost has a major effect on the overall 
cost of a piece part. If carrying charges are added, 
a still greater variation and alteration occurs. 

It seems safe to say that any man or group of men 
would be incapable of using all these factors quickly 
and accurately enough manually to take advantage 
of them on, say, 40,000 unformed steel piece parts. 
Even more important, if such a task were under- 
taken manually, a change in piece part require- 
ments, steel pricing, or in any of the other factors 
mentioned here would cause an immediate change 
in all final results, and thus require a new study. It 
was therefore our intent to see whether these for- 
mulas, including all of the variables and constants, 
could be made into one mathematical equation 
which could be easily solved by an electronic com- 
puter. 

The first step was to determine mathematical 
formulas for the steel pricing, shearing, and storage 
cost, together with the base price of the steel which 
was required. The following skeleton formula con- 
siders these factors: 


Total Price Cost = 
> Base Price of Steel+ Width Extra 
+Length Extra + Shear Cost + Storage Cost or 
=C+f(b) +f(a) +f(ab) +f(ab) 


Note that the variables in the final formula are a 
function of the length (a), width (b), and both 
length and width (ab) of the steel code size chosen, 
although the piece part dimensions have an im- 
portant function. 

The solution of the steel purchasing problem is 
divided into 5 phases. 


1. Choosing the optimum code size for each piece 

part. 

. Combining steel code sizes to a practical mini- 
mum. 

. Optimizing the combining of steel sizes. 

. Dividing “buy” of steel to “narrow” and “wide” 
tonnage allotments. 

. Placing newly released piece parts on the most 
advantageous steel code available. 


The first step of the solution is run on a computer 
choosing the best code size of steel for each individ- 
ual piece part using the variables we have discussed, 
combined with current requirements for the piece 
part. Once this has been solved, a reduction in the 
number of steel sizes through some mathematical 
process is imperative. This requires the use of a 
semi-matrix type mathematical technique to make 
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certain that optimum combining is achieved. The 
formula takes different forms for bars, plates, 
sheets, or strips because the methods of buying these 
commodities vary. 

The third phase of the program requires that a 
readjustment of the combining of code sizes be 
made to fully optimize the combining program. 

In the past few years it has not always been pos- 
sible to buy the size, particularly in width, of steel 
which is most economical, and tonnage allotments 
from each vendor restrict the sizes available, due 
generally to the rolling capabilities of their mills. 
In the industry, this difference could possibly be 
defined as “wide” plate and “narrow” plate. When 
this restriction occurs, it is also necessary to choose 
a steel size for each piece part on the basis of both 
narrow and wide plate. When the two alternatives 
have been made for each piece part, it is then nec- 
essary to purchase the least expensive “narrow” 
steel, to use up the tonnage allotment, by determin- 
ing those parts which will be least expensive per 
unit in the overall picture. This is phase four of 
the computer problem. 

Finally, when all piece parts have been allocated 
to a code size of steel and the proper buy has been 
made, newly released piece parts must be placed 
on the most advantageous code size of steel in the 
register during the “freeze” period of time prior to 
a new run of the entire problem. This requires test- 
ing each code size available to each newly released 
piece part to determine the best place to allocate 
it. This then is phase 5 of the problem. The three- 
dimensional model shown in Fig. 6 indicates the 
final combination of all the factors we have dis- 
cussed. It has proved to us that no factor can be 
ignored in buying steel. Rather, it is the combina- 
tion of them all — the tug and pull of each variable 
— which finally determines what set of steel sizes 
is most economical to purchase. 


To Order Paper No, 33B... 
...on which this article is based, turn to page 5. 


Fig. 6 — Three-dimensional 
model based on the various 
factors involved in the steel 
purchasing decision. 
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Fig. 4— Shearing cost for various length-width combinations of steel 
plate. 
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Fig. 5 — Storage cost for a piece part of varying widths and lengths of 
steel where the requirements for the piece part are 5000 units yearly. 





By 


G. W. Kennedy 


Goodyear Aircraft Corp. 


OODYEAR’S Inflatoplane is an inflatable airplane 
that is easily packaged for transport, but can 
be quickly inflated and made ready for flight. Its 
inflatable feature is made possible because of the 
use of a new fabric structure called “Airmat.” 

Unlike conventional pressured fabric structure 
(which normally takes the shape of sphere, cylin- 
der, or other body or revolution, or combinations 
of these), Airmat can be formed to produce a pres- 
surized structure of other shapes, varying from flat 
panels to contoured airfoils. 

These elements maintain their shape by virtue 
of the use of “drop threads.” These threads con- 
nect two surfaces of the structure together and thus 
maintain a shape that is a function of the drop 
thread length (Fig. 1). The pressurized vessel de- 
velops its structural properties by skin tension, due 
to the internal pressure, which is limited by the sur- 
face tensile strength and the strength and number 
of drop threads. 

The Airmat cloth is woven with two surfaces and 
drop threads all interconnected as one piece. By 


Fig. 1— Drop thread arrangement in Airmat fabric. 


Goodyear's 


Inflatoplane 


coating this material with various natural or syn- 
thetic rubbers and additional cover plys, an air- 
tight fabric of proper strength can be obtained. 
Patterning and seaming this fabric results in a unit 
that, when fitted with valves and inflated is a struc- 
tural item. 

Attachment of rigid components to inflated struc- 
tures is readily handled by distributing concen- 
trated loads over large areas, using standard lighter- 
than-air techniques. 


Inflatoplanes 


The one- and two-place Inflatoplanes are easily 
packaged for transport, storage, or parachute drop, 
and are rapidly readied for flight when the time 
comes. 

Take-off and landing on land and water are pos- 
sible in minimum distances and at minimum speeds, 
making these planes particularly attractive for 
STOL missions. The main reason for these mini- 
mums is the extremely light weight of the fabric 
structure, which is approximately one-tenth that 
of conventional materials using the same wing 
loading. 

Inflatoplanes have been subjected to rugged han- 
dling, involved in packaged and inflation tests, 
without fabric damage or deterioration. The fuel 
cell is a flexible bladder made of Chemigum-coated 
nylon fabric secured to the inside of the fuselage. 
It is flexible and is easily packaged with the air- 
plane while containing several gallons of fuel. 

Static and wind tunnel tests have been conducted 
on a flight test model of the Inflatoplane. Ultimate 
loads have been approached and even exceeded 
without damaging the inflated components, since 
excessive loads are removed when compression 
buckling occurs and the fabric component immedi- 
ately recovers. 

About 125 flights have been made at various alti- 
tudes without incident. 

Future plans for inflated structures include in- 
vestigation of high-pressure structures, study of 
reinforced inflated components to increase stiffness, 
and development of new airfoil shapes. Results of 
these investigations are expected to expand greatly 
the applications of inflated structures in missile 
and aircraft components. 
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that is easily assembled, inflated, and 


made ready for flight. 
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CHEVROLET ’S 
Engineering of its New V-8 


Chevrolet has introduced a new 348 cu in. V-8 en- 


gine . . . in addition to its currently available 235 
cu in. in-line Six and 283 cu in. V-8. This new en- 
gine is commonly referred to as the “W.” 


Excerpts from paper by 


John T. Rausch, Howard H. Kehrl, 
and Donald H. McPherson 


Chevrolet Motor Division, GMC 


EVELOPMENT of the W engine which was finally 
released in the 1958 models — actually started in 
1955. In that year Chevrolet built and tested two 
engines of approximately 300 cu in. displacement. 
These engines — designated as the X and the Y — 
had the same basic external dimensions and con- 
figurations as Chevrolet’s then-new 265 cu in. V-8. 
In the X engine, increased displacement was ob- 
tained by increasing the bore to 4 in., while retain- 
ing the 3-in. stroke. This necessitated joining the 
bores, creating a difficult casting problem and pre- 
venting complete coolant circulation around the 
cylinder. 

In the Y engine, increased displacement was ob- 
tained by increasing the stroke from 3 to 3.3 in. and 
increasing the bore from 3 3/4 to 313/16 in. In ad- 
dition to necessitating completely new tools and 
equipment for crankshaft machining, these designs 
would have severely limited further displacement 
and compression ratio increases that might be re- 
quired in the future. 

In 1956, management approved engineering’s pro- 
posal to develop an entirely new engine. 


Primary Objectives 


We decided that the new design must permit: 

1. Adaptability to a broad range of displacement 
with a minimum number of different parts. 

2. Adaptability to broad compression ratio range 
to match the octane trend of future fuels. 

3. Dimensions compatible with the anticipated 
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space limitations of passenger-car design. 

4. Provisions for mounting accessories on engines 
for both passenger cars and trucks. 

5. Flexibility of machine tools to accommodate 
future engine modifications. 

To get adaptability to a broad range of displace- 
ment, we first established the bore and stroke to 
provide a displacement in line with passenger-car 
requirements. Then, we determined the bore size 
that would satisfy our maximum displacement truck 
engine requirements. The largest bore size then 
established the bore centers that would provide full 
circumference cooling and minimum core thickness 
between bores which would be acceptable to the 
foundry (Fig. 1). 


Valve Arrangement 


The basic length could then be maintained, pro- 
vided valves of the size needed for the maximum 
displacement engine could be placed within the con- 
fines of the cylinder, with adequate spacing to in- 
sure good exhaust valve cooling and freedom from 
valve seat distortion. 

Staggering the valves allowed for the necessary 
space while still maintaining the minimum overall 
length. Flexibility of this design permitted use of a 
common rocker arm for all the valves. 

The required piston proportions, counterweight 
radius, and connecting-rod established the basic 
height of the cylinder block. 

The established length permitted excellent pro- 
portions for bearing length and cheek thickness. 
These features were combined with large overlap- 
ping journals to produce a stiff crankshaft. 

To provide for a range of compression ratios, 
many manufacturing problems had to be investi- 
gated. Placing the combustion chamber in the 
cylinder head, for instance, would require retooling 
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at the factory every time a compression ratio was 
changed. Placing it in the head would create a 
dilemma. For good volumetric efficiency at high 
speed, space for large valves must be provided. At 
the same time, the new engine needs to have the 
highest permissible compression ratio, and latitude 
to go still higher in the future. 


These incompatible requirements would make 
necessary a compromise at the expense of major 
cylinder head equipment changes. So, making the 
cylinder head with a flat bottom and placing the 
combustion chamber in the upper cylinder bore ap- 
peared to have good possibilities. Regardless of 
what changes might be made in piston shape, stroke, 
or bore size, the flat bottom cylinder head would 
remain the same. It would also lend itself to free- 
dom of valve shrouding, to promote efficient flow 
characteristics. The actual combustion chamber 
shape could be achieved by contouring the piston 
head, by angling the top of the block, or by a com- 
bination of both. How it was to be done depended 
on what we believed necessary to establish a sound 
combustion chamber design: 


1. Compactness, for fast burn rate. 

2. Adequate quench and squish area, for turbu- 
lence. 

3. Central spark-plug position, for minimum 
flame travel. 

4. Latitude to obtain different combustion vol- 
umes for broad compression ratio range, without af- 
fecting piston shape or basic machining equipment. 


Inclining the top of the block to 16-deg and shap- 
ing the top of the piston like a gabled roof with a 
16-deg angle resulted in a 32-deg wedge-shaped 
combustion space. Approximately one half of the 
piston top surface and the under side of the cylinder 
head, which are parallel, provided the desired 
quench area (Fig. 2). 

The addition of two milled cut-outs to extend the 
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Turbo-Thrust V-8 Engine—General 
Specifications 


Type 

Valve Arrangement 

Bore, in. 

Stroke, in. 

Stroke to Bore Ratio 
Displacement, cu in. 


Compression Ratio 


"e _ Carburetor 


Maximum Gross 
Horsepower 


_ Maximum Gross 


Torque, Ib ft 


Maximum Bmep 


90-Deg V-8 
In head 


4.125 
3.25 


0.79/1 
348 
9.5/1 (passenger car) 
Single 4-barrel 


250 at 4400 rpm 


355 at 2800 rpm 
152.3 at 2800 rpm 





Fig. 3—Left: truck engine; 
right: passenger-car engine. 


volume of the combustion wedge can provide a com- 
pression ratio of 7.5-to-1; one milled cut-out pro- 
duces a 9.5-to-1 compression ratio. 

That the space limitations were met successsfully 
is indicated by the fact that the W engine assembly 
with piston displacement of 348 cu in. is only 1.5 in. 
longer and 2.6 in. wider than the 283 cu in. engine 
assembly. In height, we were able to effect a de- 
crease of about 0.8-in. 


Accessory Mounting 


To provide mountings for accessories, it was nec- 
essary to make composite studies of mountings for 
all the accessories deemed necessary for passenger 
cars and trucks. 

Placing three tapped holes in the end wall of the 
cylinder head and two tapped holes on the top of 
the inlet manifold made it possible to install durable 
mounts and brackets. These points of attachment 
are used to mount the compressors for air condi- 
tioning and Level Air ride for passenger cars and to 
mount the air brake air compressor and the power 
steering pump for trucks. (Fig. 3). 

The group of three holes is placed at both the 
front and the rear of the cylinder head to eliminate 
the need for a right- and left-hand unit. 

We believe we have taken a long stride toward 
achieving maximum flexibility in the use of auto- 
mated manufacturing equipment, with resultant 
long-range economy. 


Development Program 


This completed the conception and initial design 
phase of our W engine program. Chronologically, 
we were now at the point when the first prototype 
engine was completed and ready for laboratory de- 
velopment. 

The most serious questions that were recognized 
at this point were the following: 


1. Was the basic combustion chamber design 
satisfactory from the standpoint of specific power 
output, fuel octane requirement, and fuel economy? 

2. Would the location of the combustion chamber 
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inside the cylinder block produce any special cooling 
problems requiring major tooling changes? 

3. Would the larger piston crown area result from 
the gabled head design increase piston temperatures 
and durability problems? 


It was first necessary to insure adequate combus- 
tion chamber cooling. 

Forty thermocouples were instalied in the first 
engine at suspected localized hot spots. 

It was not possible by this means alone to elimi- 
nate hot spots adjacent to the combustion chamber 
surfaces. 

Inasmuch as water temperature is only a second- 
ary approximation to heat transfer at a given point 
in the cooling system, the top deck of the cylinder 
head was removed and replaced with a plexiglass 
sheet for visual observation of water flow patterns. 
Visual observation of water flow in these areas con- 
firmed our suspicion that there was very little tur- 
bulence and therefore poor heat transfer in the hot 
spot areas. 

An experimental modification was made to the 
water pump to direct the coolant discharge along 
the outer edges of the cylinder block. This arrange- 
ment showed a major improvement in turbulence 
in the critical areas and also eliminated the hot 
spots. Fig. 4 shows the turbulence patterns and 
typical temperatures with the modified water inlet. 
This arrangement was then released to production 
in place of the original design. 


Performance Characteristics 


Our next objective was to determine whether the 
performance characteristics of the combustion 


chamber were satisfactory. Dynamometer meas- 
urements of brake mean effective pressure, leanest 
best torque fuel requirements, minimum spark ad- 
vance for best torque, and borderline knock charac- 
teristics indicated satisfactory combustion chamber 
performance in compression with our 283 cu in. en- 


gine. 


Combustion chamber pressure cards were ob- 
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tained and compared to our 283 cu in. engine. Fig. 
5 shows the comparative pressure cards; the indica- 
tion was that combustion chamber characteristics 
would be satisfactory. Mbt spark requirements, as 
shown in Fig. 6, also were found to be acceptable. 


Piston Durability 


The next area of concern was durability of the 
gabled head piston design. 

To verify that high piston head temperatures 
would not present a serious problem, actual piston 
temperature measurements were made. Compari- 
son revealed that piston temperatures were higher 
in the W engine than in the 283 cu in. engine. The 
difference, however, was not greatly more than 
might be expected with the greater heating to cool- 
ing area ratio inevitable from the larger piston di- 
ameter alone. 

At this time it was felt that sufficient development 





work had been done to predict that the basic engine 
design would make a satisfactory product. This 
was also the point of no return in so far as the pro- 
duction tooling was concerned, as the basic produc- 
tion machinery was on order. If we made any major 
engineering changes from this point on, we would 
incur large cancellation charges and possibly find 
it impossible to meet production deadlines. 

Most of the remaining development problems were 
solved by conventional techniques. However, cer- 
tain aspects of the programs relating to valve train, 
camshaft selection, crankcase ventilation system, 
and electrical system are worthy of discussion. 


Valve Train 


The valve train is similar to that used on the 283 
cu in. engine, with the exception that the rocker 
arm ratio has been increased from 1.50 to 1.75. This 
change reduces the effective inertia of the push-rod 
and valve lifter, and also makes possible a sub- 
stantial increase in cam nose radius, with a result- 
ant reduction in contact stresses. Modifications to 
valve springs, valve lifters, and valve train rigidity 
resulted in a final limiting speed of 5400 rpm. (Lim- 
iting speed is defined as the speed beyond which the 
engine will not develop satisfactory power due to 
valve train malfunction.) 

With the dampers installed, the valve spring oscil- 
lations are quickly damped out, with a resulting im- 
provement in valve train quietness and durability 
(Fig. 7). 

An additional factor of safety was obtained by a 
design modification to eliminate a stress-raiser 
where the valve step grind run-out blends with the 
under side of the valve head (Fig. 8). 

The final selection of the camshaft was based on 
a study of overall powerplant characteristics in 
combination with the Turboglide transmission. The 
speed range from 2400 to 3200 engine rpm was found 
to be vital in producing good low speed and mid- 
range performance; therefore an effort was made to 
provide ample torque in this speed range. The final 
powerplant performance accomplishes this objec- 
tive, as shown in Fig. 9. 

Early vehicle tests disclosed a serious hot crank- 
ing problem caused by self-ignition of the fuel prior 
to the normal spark-ignition point. 

Modifications were made to the starting system 
on the basis of tests until we finally selected a sys- 
tem consisting of a series-compound wound starting 
motor and an 11l-plate 60-amp-hr battery. This 
starting system provides satisfactory hot starting 
at water temperatures up to and including 240 F, 
and also performs well during cold starting. 

Fig. 10 shows the full octane requirements of an 
engine with representative combustion chamber 
deposits and cooling water temperature at 190 F. 
A gasoline with a Research octane number of 97 
satisfies the engine’s requirement throughout the 
usable speed range. 

Design, development, and timely release by pro- 
duction of the engine have been the outcome of co- 
operative effort by Chevrolet design, laboratory, and 
manufacturing groups. 


To Order Paper No. 32C ... 
> ... on which this article is based, turn to page 5. 
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Boron+-Hydrogen+Carbon .. . 


form fuels of high heating value that may make possible 


missions which couldn't be accomplished with other fuels. 


But 


the tailor-made boron compounds are costly. 


Based on paper by 


Robert |. Heaston 


Propuision Laboratory, Wright Air Development Center, USAF 


LEMENTAL boron has a high heat of combustion, 
approximately 25,400 Btu per lb, and forms with 
hydrogen a series of compounds known as boranes. 
The most representative of these are diborane 
(B,.H,—gas), pentaborane (B,H,—liquid), and deca- 
borane (B,,H,,—solid). 

These boranes all have heating values greater 
than 28,000 Btu per lb, but are difficult to handle 
and lack the most desirable fuel traits. However, 
adding carbon to the boron and hydrogen imparts 
a stabilizing effect and forms attractive fuel com- 
pounds. Fuels analogous to the hydrocarbons are 
formed which might be called “alkylboranes,” 
“carboboranes,” and/or “carboranes.” 


Project ZIP, a large-scale research and develop- 
ment program aiming at preparation of suitable 
carboranes, was launched by the Bureau of Aero- 
nautics, Department of the Navy, in 1952. Many 
new substituted boranes were prepared as the fruit 
of work by two prime contractors, the Mathieson 
Chemical Corp. and Callery Chemical Co. with the 
support of several subcontractors. A major achieve- 
ment was the preparation and identification of 
alkylborane in November, 1953. This was a deriva- 
tive of decaborane. It possesses many desirable 
fuel properties and has led to a class of high energy 
fuels. Comparison with an advanced hydrocarbon, 
JP-6, is shown in Table 1. 

Other chemical and physical properties are essen- 
tially the same as for accepted hydrocarbon fuels. 
The basis for measuring the heating value and spe- 
cific gravity characteristics are easily interpreted, 
but the reactivity and thermal! stability are not. 
The reactivity represents the order of magnitude 
difference between the flame speed of HEF and 
JP-6. The thermal stability of 500 F represents an 
upper level for residence time of less than a minute 
with little or no solids formation. This character- 
istic varies considerably with other temperature- 
time correlations ranging from long-time storage at 
normal conditions up to the limit given. 


High Cost of Production 
Properties of the new carborane fuels suggest a 
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wide field of application, but this is not the case. 
Use can be achieved only where the greatest ad- 
vantages can be realized or where a mission can- 
not otherwise be performed. This is so because of 
inherent economic factors. Carbon-boron-hydrogen 
fuels are obtained only through complex chemical 
technology. A boron ore must be changed by energy 
from coal, oil, or electricity to some intermediate. 
Then carbon is added through a hydrocarbon, or 
other means, to form the final product. This in- 
volves several approaches. 

About 90% of present facility and production 
costs are involved in the preparation of intermediate 
diborane. This is then heated and pyrolyzed to 
other boranes and finally alkylated to a high energy 
fuel. An alternate approach is to alkylate the 
diborane and then pyrolyze the products to the end 
fuel. This overall complexity adds considerably to 
cost. It is estimated that practical application of 
the more unique processes of production on a ton- 
nage basis could make the cost per pound about 
65¢ to $1.00 for the carboranes as compared to 
4¢ per lb for hydrocarbons. 

Productive facilities have been expanded to pro- 
vide boranes for evaluation and all of the output 
will be used for research. Production could range 
from a few tons per day to several hundred, depend- 
ing upon requirements. 


To Order Paper No. 41A ... 
...0n which this article is based, turn to page 5. 


Table 1—Properties of JP-6 and High 
Energy Fuels Compared 


JP-6 


500 500 
0.78 0.82 
18,600 Greater 
than 
25,000 
6-10X 


Thermal Stability, F 
Specific Gravity at 70 F 
Heating Value, Btu /Ib 


Reactivity 





3 New Forging and 


Based on paper by 


John F. Murphy 


Curtiss-Wright Corp 


1. THE PRECISION GEAR-FORGING PROCESS 


A new low cost method of finishing dies enables 
forged precision gears to compete economically with 
machined gears. In addition, the preferential grain 
flow of the forged gears provides greater tooth 
strength than is obtainable with conventional ma- 
chining processes. 

A conventional hot-forging process shapes the 
gears. A screw press, however, replaces the usual 
crank press. This arrangement provides slightly 
greater impact than the crank press but not as 
much as a drop hammer. 

Bolster plates and die-holding mechanisms give 
maximum rigidity and strength. Knock-out mecha- 
nisms, located both on the ram and the anvil, strip 
parts from the dies with each stroke of the press. 


Dies 

The dies are designed as inserts, thus providing 
the smallest possible requirements of costly die 
steel. The inserts are round and the clamping 
mechanism designed so that the dies can be changed 
in less than \% hr. 

Die materials are hot-work die steels, and are 
roughed out by conventional machining processes. 
The die is hardened and then finished using a proc- 
ess, which results in a highly accurate die. Little 
labor is required by this finishing practice. 

When dies are worn, they may be returned to the 
finishing process and completely reconditioned. 
The accuracy of the dies may be reproduced within 
the tolerances required to produce precision forg- 
ings. 

Die life is relatively short, but many reworks are 
possible at low cost. 


Materials 


The materials commonly used for gear forgings 
have been the normal carburizing grades of steel. 
Some experience has been gained, however, with the 
through-hardening grades of steel and with tool 
steel, but insufficient information is available on 
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... provide high-strength, 


* Precision gear-forging process 


Fig. 1 — Differential side gear produced by the 
precision gear forging process. Tooth strength 
is greater than with machined gears. 


these at this time. Parts made of stainless steel 
show excellent results. 


Configurations 


Bevel gears, both straight and spiral, form the 
major portion of production at present. Pinions 
as small as 1 in. in diameter and hypoid ring gears 
as large as 8 in. in diameter have been produced 
however. Fig. 1 shows a typical forged differential 
side gear. 

The maximum strengths and best noted properties 
have been found in gears having a pitch less than 
12. The greater amount of metal working necessary 
to forge these gears probably accounts for this fact. 

Small cogs, ratchets, cams, and milling cutters 
have also been produced by this process. 


Tolerances 


The tolerances available with this process satisfy 
most applications without any additional work re- 
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Extrusion Methods 


high-quality, low-cost parts: 


* Rotary forging process 


Fig. 2— Workpiece clamped in the jaws of the machine used in the 
rotary forging process. The workpiece rotates and is beat into the de- 
sired shape by four horizontally-opposed hammers. 


quired on the gear teeth. Normally, minimum tol- 
erances in pitch diameter, tooth profile, tooth spac- 
ing, measurement over several teeth, may be stated 
as 0.0015 in. The accuracy of the die is a controlling 
factor in part dimensional stability. Thus the die 
must be in excellent condition when put into service, 
and must be maintained to insure that the close 
tolerances be produced in the part dimensions. 
Normally this would be economically unfeasible, but 
the die finishing process used makes this a favorable 
economic process. 

Decarburization is controlled by the use of atmos- 
phere furnaces. An outstanding characteristic of 
these gears is that they do not go out of tolerance 
during carburizing and heat-treating. This is prob- 
ably due to the controlled cooling rate which pro- 
duces a fully annealed part. It should be noted here 
that the teeth and the face of the gear are the only 
sections which are actually precision forged. The 
hole is machined and the back face of the gear 
where flash collects is faced at the same time’as the 
hole is drilled. To maintain tolerances during these 
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* Cross-extrusion process 


ar Sas 


He: 


Fig. 3 — Principle of the cross-extrusion process. The material is forced 
to make a 90 deg turn which results in better physical properties and 
makes the material superior for springs. 


machining operations, fixtures have been developed 
which locate from the teeth and provide excellent 
holding power while machining. 


Physical Properties 

Tooth strength, in all cases, has shown substantial 
increases over normally cut gears. In one case, an 
increase in tooth strength of over 100% was noted 
in comparing the precision forged gear with a simi- 
lar gear which had been machined from a rough 
forging. 

The preferential grain flow up around each tooth 
as well as the normal longitudinal grain flow has 
produced this increase in strength. Unfortunately, 
the high speed fatigue strength, as yet, has not been 
adequately measured. 


Economics 


This forging process will not compete with the 
Revacycle or hobbing machines where a stack of 
gears may be loaded into the machine and one 
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operator takes care of several machines. 

In the case of aircraft gears where many opera- 
tions are required and the maximum in strength 
may be utilized, this process results in cost reduc- 
tions up to 25%. The economics are outstanding 
where costly materials such as high temperature 
alloys or titanium must be used. 


2. THE ROTARY FORGING PROCESS 


A newcomer to the field of precision forging is 
the rotary forging technique. In this process, a 
machine holds the workpiece vertically and rotates 
it while four horizontally-opposed hammers beat 
the workpiece into the desired shape. 


The shape is controlled in two ways: 
1. The shape may be machined into the hammer. 


2. The shape may be produced by controlling the 
length of the hammer stroke. 


Fig. 2 shows the workpiece suspended by jaws in 
the rotary head. The hammers are located just 
beneath the housing. In this case, the work has 
been forged on the end now gripped in the jaws. 
The part has been turned end for end so that the 
forging operation on the opposite end may take 
place on the same heat. With hollow parts, interior 
shapes may be produced by forging the workpiece 
against a shaped mandrel. Intricate shapes may be 
produced to close tolerances. 

One typical machine takes solids up to 4 in. in 
diameter and hollow parts up to 5in. OD. Length is 
restricted to 39 in. The tolerances which may be 
expected with the machine are: 


Hot Cold 


Outside diameter, in. +0.012 + 0.004 
Inside diameter, in. + 0.004 + 0.0004 


Note that differences are spelled out for hot and 
cold working. Hot in this case refers to the normal 
forging temperatures encountered with a given ma- 
terial. Most work is done hot when the maximum 
movement of stock is desired. Scale-free heating is 
a must if a high quality surface is to be produced on 
precision forgings. Cold forging refers to room 
temperature working of metals. Cold forging is 
done normally when a high precision internal shape 
is desired. 


Quality 
This process has produced parts of consistent high 


quality. Normally, a greater amount of metal- 
working occurs with this process than with con- 
ventionally forged parts. This contributes to a 
higher strength and more uniform grain flow. 
Often, this process has produced parts normally 
made from bar stock. In such cases the properties 
have shown decided improvement. 


Economics 

Material is conserved by the rotary forging proc- 
ess. Weight savings up to 54% have been realized. 
Tooling for the rotary forging machine is relatively 
cheap—often less than one-tenth the cost of tool- 
ing for conventional forging equipment. Machin- 
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ing costs too are usually substantially lower than 
with conventional forging processes. 


3. THE CROSS-EXTRUSION PROCESS 


In the cross-extrusion process, the material to be 
extruded is placed in a heavy container with a die 
opening at 90 deg to the axis of the billet. Pressure 
is applied to the billet in line with its longitudinal 
axis and the extrusion is produced through the die 
at 90 deg to the direction of the applied force. Fig. 
3 shows the basic principle of the process. The 
actual tooling is rather complex but may be broken 
into the essential elements shown. 

Forcing the material to turn corners results in 
additional break-up of the normal directional flow 
lines. This brings longitudinal and traverse prop- 
erties closer together and results in a material with 
superior spring properties. 


Properties 

One product that was cross extruded was designed 
to be 0.410 in. diameter round wire. Initially, wire 
of extremely poor surface finish and shape was pro- 
duced. Only after repeated trials using variations 
in heating media temperatures, die materials, and 
die configurations was a successful round wire ex- 
truded. 

The tolerances were +0.007 in. as extruded di- 
ameter. Ovality was within 0.015 in., and the finish 
was about the same as hot-rolled standards. De- 
carburization was measured at less than 0.001 in. 
in depth. 

Springs were wound using the extruded wire after 
it had been finished by drawing and heat treat. Al- 
though no life data has been obtained on these 
springs, they have withstood an initial 150 hr. test 
and will be further tested for service life at Wright 
Aeronautical Division. 

From the initial bench run, it appeared that the 
material was very good and that development of 
better methods of producing cross-extruded wire 
should proceed. 


Economics 


When the quantity of material to be produced is 
too small to economically justify the setting up of a 
rolling mill, cross extrusion will show advantages 
because of low tool cost. In other cases, a lower 
grade of material for instance; a cast billet might 
be cross extruded to provide an end product equal 
to or better than a forged and rolled product. In 
certain cases, it has been shown that it will be pos- 
sible to obtain outstanding characteristics. An ex- 
ample was an increase in tool life of 50% when 
cross-extruded tool steel was compared with con- 
ventionally processed material. 

This indicates that an economic analysis must be 
made for each application. At this time many ma- 
terials are being evaluated. Cross extrusion is prov- 
ing too costly for many applications where normal 
commercial stock may be used. However, many spe- 
cialized alloy applications look very promising. 


To Order Paper No. 36C ... 
...0n which this article is based, turn to page 5. 
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Abridged from an : 
SAE Montreal Section Paper 


Caliper Disc Brakes— 


having proved their worth on sport and racing cars, will be widely 


used next year on British and European passenger cars, trucks, 


and buses. Here's a short description of the two principal types. 


Based on paper by 


S. E. Sherlock 


Girling, Ltd 


HERE are two principal types of caliper suitable 

for direct hydraulic operation—the reaction type 
and the opposed-piston type, as shown in Fig. 1. In 
both types the function of the caliper is to provide 
clamping loads to the friction material on opposite 
sides of the disc with minimum defiection. 


Reaction Caliper Design 


The reaction type has hydraulic actuation on only 
one side of the disc and the disc must slide axially 
during braking. The caliper must be mounted on a 
hinge or slide on pins so that it can move squarely to 
an axial located disc. The Goodyear brake fitted to 
Indianapolis race cars illustrates the hinged reac- 
tion caliper. 

This type has two shortcomings. It is difficult 
to provide an economic or satisfactory mounting, 
and the bridge of the caliper takes up more room 
over the edge of the disc. The Citroen DS-19 uses 
reaction type calipers for the front brakes, but 
these are mounted inboard where space is not as 
critical a factor as it is when mounting in the wheel. 


Opposed-Piston Caliper 

The problems of mounting and space caused us 
to adopt the opposed-piston caliper. From 1951 to 
1953 we used a form having two or three pairs of 
opposed pistons with cylindrical friction pads work- 
ing in the hydraulic bores. Calipers were made of 
iron castings, aluminum alloy castings, aluminum 
bronze die castings, pressed steel, and finally cop- 
per-brazed slab steel. This last proved the most 
rigid and had a stiffness of 0.0007 in. per 1000-lb 
load on each side of the caliper. 

Fade resistance was phenomenal, but lining life 
was inadequate and there were serious service prob- 
lems. There was failure of the hydraulic seals as 


JUNE, 1958 


they passed over dirty bores previously occupied 
by the lining material, and there was need to re- 
move the caliper to replace worn linings. 


Segmental Pad Caliper 


The segmental pad caliper was adopted in 1953 
for four sound reasons: uniform heat dissipation, 
simpler construction, reduced risk of hydraulic 
failure, and quick lining inspection or change. (See 
Fig. 2.) 

The segmental pad dissipates the energy more 
uniformly across the braking path, which is highly 
important because the mean rate of energy dissipa- 
tion during a maximum braking application can be 
as much as 10 hp per in. of lining. The pads give 
the maximum utilization of a given braking path 
width, with benefit to lining performance and wear, 
and to the disc. When circular pads are used, wear 
on the disc is concentrated in the central part of 
the braking path and serious thermal distortion of 
the disc often occurs on heavy-duty applications. 

More lining area can be operated by a single pair 


Fig. 1—(Left) Reaction caliper with sliding disc, (center) hinged-type 
reaction caliper with axially an oy (right) Girling opposed-piston 
caliper. 





Fig. 2—Segmental pad caliper for passenger cars has forged steel stir- 

rups with bolted-on light alloy cylinders and segmental linings bonded 

te steel-backed plates. Lining pad on right-hand side is shown in fully 
worn position, while pad on the left side is new. 


Fig. 3—Integral body cali- 

per used on front brakes of 

all production Triumph TR 
3 sport cars.. 


Fig. 4—Car-type integral body caliper. Segmental linings are bonded 
to plates of near-rectangular form. Open 2nd of the caliper required 
for machining is sealed by an O ring, seal carrier, and screwed plug. 


of pistons than by the three pairs previously used, 
and there is an obvious economy in production. 

With the segmental pad caliper the hydraulic 
bores are not fouled by dirt, lining dust, or water. 
This reduces the risk of failure and the necessity for 
servicing. Moreover, the hydraulic fluid is further 
from the disc, thus reducing the risk of vaporiza- 
tion. 

Finally, the opening in the caliper bridge allows 
easy inspection of the lining as well as quick chang- 
ing of the lining pads. During the Sebring race of 
1956, a lining change was made on an Aston Martin 
while it was making a pit stop for wheel changing 
and refueling. 


Commercial Vehicle Application 


Large calipers having two pairs of bores have 
been fitted to some 300 single-deck vehicles op- 
erated in the Birmingham area of England. The 
vehicle carries 42 passengers for an all-up weight of 
18,000 lb. A common caliper is used for front and 
rear brakes, one per wheel, and a disc brake for 
parking is used on the transmission. With the ve- 
hicle fully laden, decelerations of 75%g were ob- 
tained, and at the end of 200 fade stops from 30 
mph, using a constant pedal effort, there was a re- 
duction of only 10% in braking efficiency. The 
weight of the disc brake installation is 164 lb less 
than that of a comparable shoe brake installation. 
A considerable number of vehicles have completed 
over 150,000 miles of travel in a densely populated 
area without any brake maintenance other than 
brake lining pad change. Replacing fully worn lin- 
ing pads on all wheels can be done by one man in one 
hour, compared to five or six hours for replacement 
of shoes. It is easy to check for wear and no ad- 
justment for lining wear is necessary because of the 
hydrostatic principle of self-adjustment. 

Production costs have been lowered by adopting 
an integral construction of caliper body in cast 
iron, and by eliminating the thrust block between 
the piston and the pad backing plate. This type, 
shown in Fig. 3, has been fitted to all standard pro- 
duction Triumph TR3 cars since 1956. The piston 
bears directly against the steel pad backing plates 
with acceptable deflection. The hydraulic bores 
are doubly protected against corrosion and dirt by 
the position of the seal at the mouth of the bores 
and by the rubber boots (Fig. 4). The boots also 
keep the piston clean as they follow up lining wear, 
so that they can be pushed straight back to the 
bottom of the bores on relining without risk to the 
seals. 


Simplification for Production 


The caliper is now being made in two halves, 
bolted together on the centerline, as shown in Fig. 
5. This construction facilitates machining and 
eliminates the screwed end plug of the integral 
caliper, thus reducing slightly the axial length of 


the caliper. Equal stiffness has been obtained for 
less weight. 

The position of the caliper is important. It should 
be mounted on the horizontal centerline of the axle 
at the trailing side. This keeps the loads on the 
wheel bearings to a minimum since the braking 
force on the disc is opposed to the vehicle load on 


the axle. 
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Commercial vehicle calipers are also being made 
in two halves, the halves being iron castings. On 
each side of the disc there is one pad assembly op- 
erated by two pistons. The size shown in Fig. 6 is 
adequate for an axle weight of 10,000 lb, while two 
calipers per wheel can be used for a 20,000-lb axle. 
Prototype truck installations with two calipers per 
rear disc and one per front disc are operating satis- 
factorily. 


Parking Brakes 


Hand brakes on passenger cars should not de- 
tract from the automatic adjustment feature, which 
is provided so simply on the main service brakes. 
One common approach is to fit a distinctly sepa- 
rate mechanical brake to the rear discs for parking, 
either as a separate caliper or as an appendage to 
the rear caliper, as shown in Fig. 7. 

In the early stages of development, discs were 
made from mild steel forgings and the brake paths 
hard chromium plated to a thickness of 0.002—0.003 
in. These were expensive. Further work showed 
grey cast iron discs to perform satisfactorily in 
combination with available lining materials pro- 
vided consideration was given to the shape of the 
center part of the disc. Straight discs cracked 
across the segment holes under conditions pro- 
ducing high disc temperature. Where the mount- 
ing face has to be substantially in plane with the 
braking path of the disc, the convoluted form has 
been effective in avoiding thermal failures, by pro- 
viding radial flexibility similar to that obtained 
automatically in the more usual dished center form. 


To Order Paper No. S66... 
...0n which this article is based, turn to page 5. 


Fig. 5—Split caliper used on front brakes of Aston Martin DB2-4. The 
two halves of the caliper are held together with high tensile bolts. 
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Fig. 6—Split caliper for commercial vehicles has two pairs of bores on 
each side of the caliper. One pad assembly out of a caliper is shown 
to illustrate two segmental linings on one backing plate. 





Fig. 7 -type rear caliper with hand brake. Two main clamping 
levers pivoted in caliper body, clamp separate circular lining pads to 
each side of disc. Clamping levers are drawn together by adjustable 


tension rod passing over edge of disc 
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9 Problems to 


Challenge Tomorrows 


Based on talk by 


C. C. Furnas 


Chancellor, University of Buffalo 


1 Supersonic Commercial Flight 


Preliminary designs of supersonic transport air- 
craft to cruise at 1500 mph have been made, but as 
yet there have been no serious attempts at develop- 
ment. Why not go the whole way to rocket ships, 
which will travel far above the atmosphere at 15,000— 
20,000 mph and then glide down through the atmos- 
phere at the destination? 

Long-range guided missile experimentation is be- 
ginning to demonstrate that large rocket vehicles 
can travel to very high altitudes and long ranges. 
Why not use them for passenger transportation? 
Can some of the present-day, grave hazard problems 
be adequately solved? Since such travel would nec- 
essarily be in completely sealed cabins, the passen- 
gers may present some psychological as well as phy- 
Siological problems. Are these solvable? 


2 Vertical Take-off Aircraft 


If take-off and landing distances could be greatly 
decreased, it would be feasible to have airports much 
closer to the center of population. Is it possible to 
do this? The technical answer is “Yes.” But if you 
phrase the question as, “Is it feasible to have large 
transports capable of vertical landing and take-off?” 
the answer is “Not yet.” The final answer rests 
primarily in the powerplant. 

Despite the remarkable decrease in weight of air- 
craft powerplants, they are still not of sufficiently 
light weight per pound of thrust to make a vertical 
or even a very short take-off feasible for heavily 
loaded fixed-wing aircraft. If the weight could be 
cut by half, or more, this type of aircraft could 
operate in and out of relatively small spaces. This 
is the challenge. 

Perhaps the path for this lies in the direction of 
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the ducted fan or shrouded propeller powerplant, 
which has been neglected here because it lacked 
outstanding military utility. Perhaps some entirely 
new line of approach is needed. 


3 Aircraft Noise 


This is a severe problem that is going to become 
increasingly serious. What can be done to suppress 
aircraft noise in population centers? 

Probably the mechanical engineer is going to have 
to lean heavily on the knowledge of the fundamental 
physicist before he can arrive at an adequate solu- 
tion. 


4 Air Traffic Control 


We are coming to a critical point in air travel. 
The air space around the major centers, such as 
New York, Chicago, and Los Angeles, is already sat- 
urated at hours of peak traffic. Just a little more 
crowding and we are going to have a number of 
tragic accidents or a great degradation in the relia- 
bility of schedules. 

According to a study made by the Special Assist- 
ant on Aviation Facilities Planning, appointed by 
the President in 1956, most aircraft will be flying 
under a tight air traffic control system by 1975. To 
meet this need, a ten-fold increase in the traffic- 
handling capacity of our present control system will 
be needed. It will call for extensive research and 
development in ground radar, automatic control 
systems, anticollision radar, and computers. It 
will be very expensive and difficult, but necessary 
if air traffic is to rise to its logical potential. The 
aeronautical engineer, the electrical engineer, and 
the physicist will have to work together closely 
to arrive at adequate solutions. 


5 Nuclear-Powered Commercial Aircraft 


Engineers are going to be faced with this problem 
before many years. The heavy shielding weight re- 
quired for the powerplant is a very serious handi- 
cap. Development of a nuclear powerplant for 
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large military aircraft is being supported jointly 
by the U.S. Air Force and the Atomic Energy Com- 
mission. Progress is slow but in the positive direc- 
tion, and plans are being laid for an airplane to use 
the powerplant. 

Even if such an airplane is successful for military 
purposes, it may not be commercially usable, pri- 
marily because of the radiation hazard. The physi- 
cist may be able to contribute to the solution 
through finding lighter weight shielding materials. 
The physiologist and the biologist will be involved 
in any serious developments. 


6 Railroad Survival 


Since World War II passenger traffic on railroads 
has declined almost one-half, and while freight 
tonnage has held up fairly well, it has fallen propor- 
tionally until now the railroads carry less than one- 
half of the freight of the country. It would be an 
economic tragedy to have the railroads go the way 
of the horse and buggy. There are some things they 
can do better than any other form of transportation. 

The railroads have been meeting the challenge of 
the passenger car, truck, airplane, and pipeline by 
various economies. They have slashed passenger 
service, torn up miles of slightly used tracks, substi- 
tuted diesels for steam locomotives, and developed 
mechanical devices for track maintenance. Rail 
executives may be partially correct in blaming many 
of their troubles on unfair tax structures and obso- 
lete regulatory practices, but are there not any un- 
tried possibilities of technological rescue? 

Transportation engineers should look assiduously 
for answers. How about still more economical pow- 
erplants, more suitable car design, cheaper track 
maintenance, and more efficient, acceptable oper- 
ating methods? These questions constitute a tech- 
nological challenge of the first magnitude. 


7 Highway Traffic Congestion 


With about half of the almost one trillion passen- 
ger-car-miles per year in private cars traveled on 
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city streets, the question where to park is approach- 
ing a metropolitan tragedy. Are the congested cen- 
ters, such as lower Manhattan Island and the Loop 
in Chicago doomed because they cannot adapt to 
the automobile? Will it be necessary to replan and 
rebuild metropolitan centers completely if they are 
to survive the impact of the automobile? 

At the moment, these questions are unanswerable, 
but they are posed because they are pertinent to the 
future of engineers who are dealing with almost any 
form of transportation. Should all downtown build- 
ings be built on stilts to give room for driving and 
parking? What is sacred anymore about the first 
floor being on the street level now that we have es- 
calators and moving sidewalks if we want them? 


8 Highway Safety 


There has been some improvement in the death 
record per passenger-mile, but we are still cutting 
a very bloody swath on the highways. Can the en- 
gineer contribute anything to the improvement? He 
can. 

One approach is to improve design and construc- 
tion of highways and streets. We’ve learned a lot 
about designing for safety, but there is much more 
to be learned. Experimental and statistical data 
indicate that about half the deaths on the highways 
could be eliminated, and an equal proportion of in- 
juries alleviated if automobiles were designed with 
more of an eye to safety. Progress along this line 
has been inadequate. The automotive engineer 
should be prepared to give increased consideration 
to safety features in the design of tomorrow’s car. 


9 Fuel Supply 


In America the use of gasoline has increased 250% 
in 12 years. Now the rest cf the world is becoming 
industrialized and its people are demanding more 
automobiles. What will happen to the liquid fuel 
supply within the next few decades? 

It seems inevitable that tomorrow’s automotive 
engineers are going to have to do some serious think- 
ing and exploration into new sources of energy for 
the automobile. Will we begin duplicating nature 
and synthesize liquid fuels by photosynthesis? If 
so, the mechanical engineer who designs power- 
plants is going to have to join forces with the chem- 
ist, the biochemist, and the chemical engineer. 

Central nuclear powerplants will be able to pro- 
duce unlimited amounts of electrical energy and 
probably at very low costs. Can this electrical en- 
ergy be applied in a practical manner to the pro- 
pulsion of the private automobile? The amount of 
energy that can be stored per pound of battery is 
much too small. Is some new approach possible for 
the problem of storing electrical energy? This may 
be a fair question for the solid-state physicists, but 
I do not think they have seriously looked into the 
problem yet. 

Perhaps there is a solution that will make it pos- 
sible to store electrical energy by physical rather 
than electrochemical means, in the form of some 
solid package weighing 100-200 lb which would fur- 
nish the energy to drive a car 200 or 300 miles. That 
would open up a new era in automobile transporta- 
tion. 
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Jet Engines Ask Still More 


Based on paper by 


E. A. Droegemueller and R. K. Nelson 


Pratt & Whitney Aircraft, Division of United Aircraft Corp 


OR modern turbine engines, it’s necessary to con- 

trol stability and burning characteristics of the 
fuel as well as the conventionally controlled prop- 
erties, Pratt & Whitney Aircraft has found. 


Thermal Stability 


Thermal stability characterizes the fuel’s ability 
to be used at high temperatures without forming 
carbonaceous deposits which interfere with its dis- 
tribution and dispersion in the combustion cham- 
bers. This property is becoming important even 
in subsonic flight such as commercial transports. 

The fuel receives heat on its trip through the 
engine from many sources such as pumping energy, 
fuel oil heat exchanger in some installations, and 
finally in the manifold prior to its release through 
the nozzles. The manifold and nozzle clusters are 
washed by very-high-temperature air delivered from 
the high pressure compressor, and the nozzle itself 
is very hot because of the radiant heat it receives 
from the flame in the burners. Therefore, the fuel 
is thermally stressed as it is used. Fuel with in- 
sufficient thermal stability can cause deposits to 
form in the fuel system, which in turn interferes 
with proper dispersion of the fuel through the noz- 
zles. When this occurs, fuel is no longer evenly 
distributed through the several nozzles and the 
energy release in each combustor differs. The re- 
sult is hot section damage caused by the uneven 
temperature pattern. 


Development of a Thermal Stability Test 


When fuel instability was found to be a problem, 
Pratt & Whitney Aircraft launched a comprehen- 
sive program to determine if control of fuel quality 
would solve it. After much work with full-scale 
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rig equipment and full-scale engines, it was found 
that thermal stability was not to be controlled di- 
rectly or indirectly by means of existing fuel speci- 
fication requirements. Accordingly, the help and 
cooperation of some of the major fuel producers 
was obtained to investigate and develop a test which 
would be suitable for control of thermal stability. 
The test, as developed, was subsequently refined 
and out of it came the CFR fuel coker. 

The effect of fuel quality (thermal stability) on 
engine performance was watched during the five- 
year developmental period. The evidence gathered 
showed fuel defined as unstable in the CFR fuel 
coker often to be responsible for excessive deposits 
in the engine fuel system, which led in many cases 
to early removal of engines or abnormal replace- 
ment of hot parts at time of overhaul. The severity 
of the trouble indicated by an engine is closely 
related to the severity of operating conditions. For 
this reason there never will be a perfect correlation 
between thermal stability (CFR fuel coker rating) 
and engine field experience. 

This lack of correlation seems to bother some 
people, but it is analogous to the situation of a 
piston engine where the damage done by detonation 
is influenced by the operating conditions of the 
engine and is not always directly proportional to 
the fuel octane rating. 


Burning Characteristics 


During the actual combustion process it is vitally 
important for the fuel to release its stored energy 
completely (combustion efficiency), and do so with- 
out abusing the engine parts exposed to the high 
energy release section. 

The combustion efficiency is controlled adequately 
by fuel volatility requirements, but the overheating 
of certain parts is the cause of much concern. 
Basically, this problem is associated with a function 
of the amount of carbon in the flame during the 
combustion process. Flames containing carbon 
burn luminously and add undesired heat by radia- 
tion to the adjacent parts. Combustion-chamber 
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of Fuels 


design can influence the extent of damage to some 
degree, but fuel composition which is not specifi- 
cally controlled can influence greatly the amount 
of carbon formed in the flame, hence the amount of 
radiant heat produced. 

Early experience with jet fuel (JP-3, JP-4) indi- 
cated the inadequacy of controlling the carbon- 
forming tendency of the fuel by smoke point alone. 
Therefore, a method of control was evolved which 
combined smoke point and volatility requirements 
into a smoke volatility index. The smoxe volatility 
index was effective for the volatile JP-3 and JP-4 
fuels, but when kKerosenes were again used the SVI 
was ineffective because there was no “credit” for 
volatility and the expression essentially reverted 
back to the smoke point alone. The type of in- 
gredients most offensive in carbon formation were 
aromatic materials and, in particular, the multiring 
aromatics. Proposals were made to limit the amount 
of aromatics boiling over 400 F to 5% max in an 
effort to control this property effectively, but the 
oil industry regarded this requirement as overly 
restrictive and unsatisfactory. The alternative was 
to specify a smoke point requirement sufficiently 
high to ensure adequate performance, realizing that 
certain adequate fuels thereby may be judged un- 
satisfactory. 


Development of Suitable Test 


In working on the problem of developing a 
method of defining the combustion property of a 
fuel, suitable for kerosene as well as JP-4 fuel, the 
engineers found that for the normal kerosene type 
hydrocarbons which would comprise the commer- 
cial jet fuel, the property could be controlled by 
limiting the multiring aromatic components as 
measured by an ultra-violet, spectro-photometry 
technique. Accordingly, this procedure was de- 
tailed and subsequently evolved into the Federal 
Test Method Standard 791 Method 3704T. 

The Pratt & Whitney Aircraft fuel requirements 
sheet was revised to permit use of a fuel below the 
25-mm smoke point minimum requirement, pro- 
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Minimum Fuel Quality Requirements 
(As established in PWA 522) 


Volatility: 
Max Distillation Temperature, F 
10% 


90% 
Final Boiling Point 
Max Reid Vapor Pressure, psi 
Low-Temperature Characteristics: 
Freezing Point, F below min engine inlet 
ture 


tempera 
Max Viscosity at —20 F, cs 
Max Water Tolerance, mi 
Compatibility with Other Materials: 
Max Sulfur Content, % 
Max Copper Strip Corrosion 
Max Mercaptan Sulfur, % 
Max Aromatic Content, % 
Metering Characteristics: 
Gravity, deg API 37-57 
Min Energy Content, Btu/Ib 18,400 
Stability : 
Max Existent Gum 7.0 
Max Potential Gum 14.0 
Max Thermal Stability at 300/400/6 
Filter AP 5 hr, in. of Hg 12.0 
Preheater Deposits Slight discolor 
Burning Characteristics: 
25.0 
54.0 


Min Smoke Point," mm 
Min Smoke Volatility Index* 

Max Naphthalene Content," % (volume) 3.0 
* Fuel must pass one of these requirements. 


0.30 

Slight discclor 
0.005 

20.0 
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vided it had less than 3.0% by volume of naphtha- 
lenes as measured by the UV technique. This 
alternate test method gave the airlines more flexi- 
bility in dealing with fuel suppliers. 

While testing on the instrumented full-scale, 
single-combustor test rig it was noted that a change 
in combustion liner temperature of up to 500 F 
could be obtained with the same total energy re- 
lease in the burner by using extreme quality fuel. 
This was, therefore, a direct function of fuel qual- 
ity. Moreover, fuels representing realistic candi- 
dates for commercial jets would encompass a range 
of up to 200 F. The control of 3.0% naphthalene 
was recognized as an adequate immediate fix, but 
it was also recognized to be unsuited for all ad- 
vanced fuel requirements, since it is possible to 
fool the test by using certain types of hydrocarbons. 


Search for a Better Test 


Since a more basic test is needed, work is con- 
tinuing. Out of cooperative work may come a test 
fundamental enough in nature to replace the sev- 
eral methods which have been used to control the 
carbon-forming tendencies of fuels. If that hap- 
pens, one test, simple to operate (less than 1 hr per 
fuel and 2-oz sample) may replace the smoke point 
requirements, smoke volatility index requirements, 
and the naphthalene content. 


To Order Paper No. 47A... 
...0n which this article is based, turn to page 5. 
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Strain 


aging 


can be controlled on low-carbon 


sheet steels. 


Combination of chemical and mechanical means 


now in use. Prospects are bright for nonaging steels. 


Based on paper by 


E. R. Morgan 


Jones & Laughlin Steel Corp 


T HAS been demonstrated that all of the effects of 

aging low-carbon sheet steels can be eliminated by 

chemical mechanical controls—without the neces- 
sity of complete control by either. 

Besides making available solutions to existing 
aging problems, this demonstration makes bright 
the prospect for new nonaging steels in the future. 

The chemical means of preventing yield point re- 
turn between temper-rolling at the steel plant and 
use by the customer consists of adjustment—by al- 
loying additions—of the nitrogen in solution. The 
mechanical control consists of making the yield 
point by means of mechanical working. 

Chemical control, if efficiently applied, can com- 
pletely eliminate all aging effects. But mechanical 
control can mask only the yield-point effects; it 
cannot control loss of ductility. For deep-drawn 
parts, where ductility is important, therefore, 
chemical control must be applied. But in shallow- 
drawn parts, where only surface finish is important, 
mechanical control alone may be sufficient. 

Since the process of strain aging seems to result 
from migration of carbon and nitrogen atoms, the 
combination of chemical and mechanical controls 
is aimed at: 


a. Controlling the rate of migration. 

b. Controlling the time available for migration. 

c. Controlling the amounts of carbon and nitro- 
gen which are free to migrate. 


Refrigerating stocks of deep-drawing steels would 
decrease migration rates, but the cost would be ex- 


orbitant. 
Another non-feasible way to make the strain 
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aging problem disappear would be if the customer 
were to receive “as-annealed” coils and temper-roll 
or roller-level them to eliminate the yield point just 
before use. 

The steel-maker can reduce the amount of car- 
bon so efficiently by careful box-annealing that 
carbon is no longer a significant contributor to 
strain aging. But nitrogen is always a problem, 
because it’s hard to precipitate enough nitrogen 
during processing. With all present steelmaking 
processes, the amount of nitrogen remaining in so- 
lution in box-annealed, rimmed steel is sufficient to 
result in significant aging within a short storage 
period. ; 

But it can be successfully removed from solution 
by alloying with a strong nitride-forming element. 

Vanadium and boron are two elements which will 
combine strongly with nitrogen, yet not result in a 
killed steel. (Aluminum, titanium, zirconium, and 
columbium result in a killed steel.) But both 
vanadium and boron have disadvantages, too. Van- 
dium-treated steel has to be very carefully proces- 
sed to guarantee nonaging properties. Boron has 
a moderately strong affinity for dissolved oxygen in 
the steel, which leads to steelmaking problems. 

Within the chemical control classification, at- 
tempts are being made to improve the surface of 
aluminum-killed steels, which are at present the 
generally available source of nonaging steel. One 
approach to this problem is to pour a partially killed 
steel into a mold which contains a suspended bar of 
aluminum. The aluminum melts readily and kills 
the steel, and there is less tendency for it to produce 
surface defects. An alternative approach is to push 
a bar of aluminum into the middle of a mold which 
has just been filled with rimming steel. This, too, 
results in improved surface quality. 

The use of vanadium has been stimulated by the 
realization that it can be used more efficiently by 
means of mold additions. Studies of the aging 
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characteristics of vanadium-treated steels have 
shown that carefully controlled annealing can pro- 
duce a nonaging steel. 

Boron additions have been successful in producing 
rimmed and capped nonaging steels, but the affinity 
of boron for oxygen means that special addition 
techniques must be used. Boron has also been used 
to produce nonaging semi-killed steels. In this 
case, the problem is chiefly that of controlling the 
oxygen content of the steel so as to obtain a good 
structure. A rapid oxygen analysis test has been 
developed for this purpose, but progress has been 
retarded by lack of a good oxygen sampling pro- 
cedure. 

Vanadium and boron-treated nonaging steels have 
been and are being used on a limited scale but re- 
quire further development. “Even when these ele- 
ments are not completely successful in eliminating 
aging, they may so restrict the degree of aging that 
loss of ductility does not occur during prolonged 
storage, even though the yield point reappears. 

This degree of control would be sufficient if such 
steelmaking practices can be combined with me- 
chanical control developed to the point where pro- 
longed aging did not restore the yield point. Now 


Ameripol SN... 


. . can replace natural rubber in tires. Tests prove it to be comparable to Hevea 


rubber in most respects. 


Based on paper by 


W..L. Semon and M. A. Reinhart 


B. F. Goodrich Co. 


MERIPOL SN can be used satisfactorily in tires 
as a replacement for natural rubber, recently 
completed tests prove. As a result, private industry 
—well aware of the importance of having a domestic 
source for such a rubber—is proceeding actively to 
develop a commercial process for its manufacture. 
To evaluate the product, tests were run with 
11.00x20, heavy-duty truck and bus tires in which 
all rubber in tread and carcass had been replaced 
with Ameripol SN. The results were as follows: 


Indoor Wheel Test—This is a very severe acceler- 
ated test in which tires are run to destruction. They 
are run on smooth 67-in. diameter wheels in an 
ambient temperature of 100+5 F at a speed of 50 
mph. The test is continuous with the load increased 
in increments amounting to 20% of the rated load 
capacity each 24 hr. The test is started at 80% of 
standard Tire and Rim Association load. 

The heat buildup in Ameripol SN, Type A, tires 
was slightly less than that in the Hevea rubber con- 
trol tires, and the mileages run were comparable. 
Resistance to growth was better than in the control 
tires (an average of 12% increase in cut growth in 
contrast to 26% for Hevea control tires). 


Test Truck Operation—This accelerated service test 
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that it has been established that masking of the 
yield point is most effective in those steels which 
possess high residual stress patterns, it has been 
possible to plan detailed examination of the me- 
chanical factors which give rise to such patterns. 

It has already been determined that such factors 
as roll size, roll roughness, and sheet grain size are 
of importance. Many other commercial factors 
such as the effect of initial shape and the amount 
of tension during temper rolling have not been 
adequately examined. The necessary experimental 
work on commercial rolling mills is now being 
undertaken. 

Now that it has been demonstrated that all of 
the effects of aging can be eliminated by combined 
chemical and mechanical control without the neces- 
sity for complete control by either, there are good 
prospects that new nonaging steels can be produced 
in the future. 

The steel industry clearly has progressed toward 
the solution of this strain aging problem, which 
has long plagued users of low-carbon sheet steel. 


To Order Paper No. 30A... 
...0n which this article is based, turn to page 5. 


is less severe than the indoor wheel test. The trucks 
are run on a 24-hr-per-day basis at 45 mph. Tires 
are rotated to the four wheel positions at 700-mile 
intervals. Loads, speeds, and inflation pressures are 
closely controlled. The test is run at standard Tire 
and Rim Association load for 2800 miles, followed 
by 2800 miles at 130% rated load, then run to failure 
or completion of 19,600 miles (whichever occurs 
first) at 150% rated load. 

Resistance to growth of initiated tread cuts was 
good—comparable to controls. Independent crack- 
ing of Ameripol SN was slightly inferior. All car- 
casses were sound after 19,600 miles. They were 
recapped and placed in intracity bus operation. 
Mileage Contract Bus Operation—This is a rigorous 
intercity operation where speeds may exceed 70 
mph. Loads naturally vary. The front wheel posi- 
tions are usually overloaded (say, up to 130%) while 
the rear are reasonably close to rated loads. It is 
customary to place new tires on the front, run them 
15,000-25,000 miles, then switch them to the rear, in 
order to get optimum service and maximum safety. 

Ameripol SN, Type A, tires varied in mileage be- 
cause run on different vehicles, but a particular lot 
of 10 placed in high-speed, intercity bus service were 
all sound after accumulating 600,000 miles of travel 
to the time of regrooving of the treads. While inde- 
pendent tread cracking is slightly inferior to con- 
trol tires, the severity is not alarming. 


To Order Paper No. 28A .. . 
...0n which this article is based, turn to page 5. 
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Curing Car Shake by 
New Lab Method 


Based on paper by 


Kenneth P. Pettibone 


Ford Motor Co 


RD has developed a method for simulating car 
shake in the laboratory which permits close obser- 
vation and amplitude measurements along the 
length of a vehicle, using available laboratory equip- 
ment. 

Tortional shake is produced by having the front 
or rear wheels supported on and excited by a trans- 
verse beam pivoted at the longitudinal centerline 
of the car. The wheels at the end of the vehicle op- 
posite the “shake rig” are supported on wheel blocks. 
To excite the vibration, an electromagnetic vibrator 
is attached to the transverse beam outboard of the 
vehicle (Fig. 1). 

The force applied to the beam by the vibrator is 
monitored by a load transducer and a direct inking 
oscillograph. After an arbitrary force is selected 
which can be maintained through the range of 
shake frequencies (about 10 to 20 cps), the natural 
frequencies of the various modes of torsional shake 
can be obtained. This is done by applying the con- 
stant maximum exciting force and measuring the 
shake amplitudes at the locations checked on the 
road at 0.5-cps increments of frequency. The fre- 
quency at which the amplitudes of shake are a max- 


imum is considered to be the natural frequency for 
that mode. 

Symmetrical or bending shake is produced by sup- 
porting the vehicle on wheel stands and locating 
the vibrator centrally at the front, center, or rear 
of the chassis (Fig. 2). A constant maximum force 
is applied to the frame at one of the above locations 
by an electromagnetic vibrator. Amplitudes at the 
various locations on the car are measured at 0.5-cps 
increments of frequency through the shake range. 
As with torsion, the natural frequency of the vari- 
ous bending modes is indicated by maximum shake 
amplitudes. 


How the Method Is Applied 


To illustrate how a shake problem can be investi- 
gated in the laboratory, let us assume that we have 
a vehicle with an objectionable front-end sheet- 
metal shake to be identified and cured. 

The first step is to determine the mode and fre- 
quency of the shake on the road, together with the 
frequency of wheel movement. The car is then 
brought into the laboratory and the structure is vi- 
brated in the mode and frequency of the shake oc- 
curring on the road. The masses vibrating (front- 
end sheet metal, engine, and front end of the frame) 
are noted as well as the part of the structure acting 
as the “spring,” which might have to be detuned. 
To find the “spring,” the shake amplitudes of the 


Fig. 1—Torsional vibration setup used by Ford to simulate road shake in Fig. 2—Bending shake is produced with this setup at Ford. Vibrator is 


the laboratory. 
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located centrally at front, center, or rear of chassis. 
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6-STEP PROCEDURE TO 
SOLVE CAR SHAKE PROBLEM 


1. Determine the mode and frequency of the ob- 
jectionable shake on the road and the frequency of 
front and rear wheel movement. 


2. Reproduce the same mode of shake in the lab- 
oratory and determine its natural frequency. 


3. Note the principal masses of the vehicle that 
are vibrating we determine the part of the structure 
which, by its distortion, is acting as the “spring” of 
the vibrating system. 

4. First vary the effective mass (make changes in 
engine mounts), then change the “spring”’ rate to de- 
tune the natural frequency of the structure as far as 
possible from the wheel frequencies. 


5. Try isolation and absorption if necessary. 


6. Evaluate reduction in car shake by observation 
ratings and amplitude measurements made on the road. 


fenders, hood, radiator support, frame cross-mem- 
bers, and side rails are checked. 

If the front-end sheet-metal shake is greater than 
that of the frame side rails, there is a possibility 
of changing the rigidity of the offending part of the 
structure between the frame and fenders, such as 
the hood lock plate. Should the sheet metal and 
frame be in phase and have the same amplitude, the 
amplitudes of the side rails and sheet metal are ob- 
tained along the structure and plotted to determine 
the area acting as the “spring.” The natural fre- 
quency of the particular mode involved is obtained 
and compared with the frequency of the shake oc- 
curring on the road and the suspension frequencies. 
Generally, if objectionable shake occurs on the road, 
the natural frequency found in the laboratory either 
corresponds exactly or is very close to the frequency 
occurring on the road. Therefore, knowing the vi- 
brating masses and the “spring,” exploration is made 
of the principle that natural frequency varies di- 
rectly with the square root of the spring rate or stiff- 
ness of the deflecting structure and inversely with 
the square root of the mass. 


Significance of Engine Mounts 


Since the engine represents a large percentage 
of the vibrating masses, varying its mounts is in- 
vestigated in an effort to detune the natural fre- 
quency of front-end shake. By using mounts with 
a high vertical rate, the engine mass can be made 
to move with the frame, while with low-rate mounts 
the engine can be isolated from the frame or ac- 
tually made to move out of phase with the frame. 
The high vertical rate then increases the effective 
vibrating mass, whereas the low rate reduces the 
effective mass. 

Substantial changes in natural frequency and 
front-end sheet-metal shake have been produced by 
changes in engine mounts (Fig. 3). Engine mounts 
having different rates are installed to determine 
the lowest vertical rate resulting in the desired 
change in natural frequency. Other characteristics 
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Fig. 3—Changes in engine mounts can produce substantial changes in 
natural frequency and front-end sheet-metal shake. Mounts with high 
vertical rates usually give least front-end shake, but sound and harsh- 
ness may become objectionable if rates are too high. 


VERTICAL DOUBLE AMPLITUDE-INCHES 


such as noise and harshness are affected by engine 
mounts so that compromise is generally necessary. 
Since mounts having high vertical rates usually re- 
sult in the least front-end shake, an evaluation 
should be made to determine how high the rate can 
be without the sound and harshness becoming ob- 
jectionable. 


Effect of Reinforcing Structure 


If sufficient detuning and shake reduction are not 
accomplished by changing engine mounts, a sur- 
vey of the structure is made to determine an area 
of possible local weakness. With the car vibrating 
at the frequency of road shake, amplitude measure- 
ments are taken along the structure at 10-in. sta- 
tions and a deflection curve is plotted similar to the 
usual static deflection curves. If it is assumed that 
the natural frequency of the front end shake is 
found to be higher than the frequency of the dis- 
turbing road shake, the area indicating a weakness 
can be reinforced both to detune the frequencies 
still further and quiet the shake due to the increased 
rigidity. However, if the natural frequency of the 
structure is below that of the road shake, reinforc- 
ing the structure tends to make the two frequencies 
coincide and, in spite of the increase in rigidity, 
the shake amplitudes may tend to increase. 

Some cars have natural frequencies of both tor- 
sion and bending in the frequency of wheel move- 
ment on the road. In most of these instances the 
torsional mode occurred more frequently on the 
road. Comparison of two cars revealed one having 
objectionable center of car lateral shake, while the 
other was acceptable. The acceptable car had the 
natural frequency of torsion above the range of 
wheel frequencies, while the objectionable car had 
it directly in the range. Both cars had the.natural 
frequency of bending in the range of wheel frequen- 
cies. In other words, the torsional mode may be ex- 
cited more frequently on the road, probably as a re- 
sult of road irregularities being unsymmetrical for 
right and left wheels. Detuning the natural fre- 
quency of torsional shake from the suspension fre- 
quencies may be more important than detuning 
the bending frequencies. 


To Order Paper No. 25B.. . 
... 0n which this article is based, turn to page 5. 
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Don't Abuse Adhesives 


Based on paper by 


F. J. Wehmer 


Minnesota Mining and Mfg. Co 


ETTING maximum performance from adhesives 

requires that the adhesives be properly used. 
Joints must be correctly designed for the adhesives 
and the adhesives must be properly applied and 
cured. 

In considering the use of adhesives in various 
joints, we should remember that almost all adhesives 
provide greater strength in shear than in direct ten- 
sile or in peel. By designing a joint correctly, it is 
possible to take advantage of the good properties of 
adhesives and to minimize the effect of their weak- 
nesses. 

Fig. 1 shows the manner in which stresses may be 
applied to an adhesive bond. Fig. la indicates a 
force being applied in pure tension. When a load 
is applied perpendicular to the plane of the joint, 
all of the adhesive is placed under stress. These 
stresses are easy to calculate and adhesives give a 


Design joints for their use. 


See that the adhesives are 


properly applied and cured. 


good account of themselves in this type of applica- 
tion. 

Fig. 1b indicates a bond loaded in shear. Here 
the stresses are parallel to the joint and again all 
the adhesive is under stress at the same time. Ad- 
hesives used in this manner probably provide the 
maximum effectiveness and joints should be de- 
signed to take advantage of this fact wherever pos- 
sible. 

Fig. lc indicates a bond being stressed under 
cleavage. Here there is a concentration of forces 
at one side of the bond, while the other side carries 
very little or none of the load. It is difficult to cal- 
culate the stresses in a joint of this type and 
wherever possible adhesives should not be used 
where they will be subjected to this type of stress. 


Fig. 1d shows a bond being stressed in peel. In 
many respects peel and cleavage are alike, the dif- 
ference being that peel requires at least one of the 
stressed members to be flexible. When a bond is 
pulled apart by peeling all of the stress is concen- 
trated along a line. This makes a very small portion 
of the adhesive carry all of the load and joints 


Fig. 1— Basic types of 
adhesive joint stress. 
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should be designed to avoid stressing in peel. 

Joints usually are subjected to a combination of 
the various types of stresses just mentioned, Since 
most adherends are not completely rigid, deforma- 
tion causes combinations of stresses to be intro- 
duced. Fig. 2 shows how materials deform under 
shear loading. 

The elastic material necks down and cleavage 
forces appear at the edges. If the deformation goes 
far enough, peel may occur. Obviously then, the 
adhesive is not being used only in shear. 

Even where rigid materials are used, we do not 
get shear only. This is illustrated by Fig. 3, where 
under moderate load there is an indication that the 
stress is not allshear. At extreme loads, it is appar- 
ent that stresses other than shear are acting on the 
bond. 

By now it must be apparent that no one adhesive 
is going to satisfy all applications. There is, how- 
ever, a wide variety of adhesives available for use. 
They range all the way from very soft and extensi- 
ble to very hard and brittle ones. They also range 
from those with very little resistance to elevated 
temperatures to those which will withstand tem- 
peratures of 450 F. 

Adhesives are available in a number of forms. 
They may be dispersed in a liquid medium. They 
may be in the form of 100% solids liquids, pastes, or 
films. In any event, the surfaces to be adhered must 
be wet by the adhesive being used. In the case of 
the dispersed adhesives this normally takes place 
when the adhesive is applied. If the dispersing 
medium can escape, the adhesive gains in strength 
and becomes strong enough to do the job expected 
of it. 


In the case of 100% solids liquid materials, they 
also wet the surfaces in application but must then 
gain strength by the cross-linking of the polymer 


by means of activators. With film adhesives this 
activation is usually accompanied by heat and pres- 
sure since the activator is already in the film. The 
heat also liquefies the adhesive enough to cause it to 
wet the surfaces being bonded. 

It is necessary to see that enough adhesive is ap- 
plied, that it is properly dried or cured, and that the 
adherends are brought into complete contact with 
the adhesive, otherwise a bond which is only partly 
effective will result. 

Liquid adhesives can be applied in a number of 
ways. A great deal of adhesive is still applied by 
brushing, but more and more adhesives are being 
sprayed. Dipping is sometimes used, and roll coat- 
ing is becoming more popular as a means of apply- 
ing adhesives. 

To obtain the maximum value from an adhesive, 
it should be used so that it may give that value. 
Dispersed adhesives must have an opportunity to 
lose the dispersing medium, since any that is re- 
tained in the bond will act as a plasticizing agent 
and will reduce bond strength. 

Those adhesives which require heat, or heat and 
pressure, will only give a good account of themselves 
if they are applied to properly cleaned surfaces. In 
fact, any adhesive will do a poor job if applied to a 
surface which is not clean, since it will adhere to 
the soil which in most cases has no adhesion to the 
adherend. Surfaces should also be dry since moist- 
ure or oil will also prevent adhesion. 

Curing adhesives should be cured at those condi- 
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tions of time and temperature which will give the 
best results. 

As the requirements expected of an adhesive have 
become more difficult, it has become necessary to do 
more work on the testing of adhesives. The military 
and industrial specifications are constantly being 
expanded as is the activity of various scientific and 
industry groups. All this has resulted in greater 
emphasis on testing. 

Many adhesives must be tested for temperature 
resistance, fatigue at low and high temperatures, 
peel strength, shear strength at low and high tem- 
peratures, creep at elevated temperatures, and many 
other properties. 

The necessity of making these tests has become a 
problem, since many of the tests are time-consum- 
ing and lengthen the time required between receipt 
of an order and the time at which it can be shipped. 
In addition, many of the modern adhesives are per- 
ishable and therefore cannot tolerate excessive de- 
lay. 

It would be simple to answer many of the ques- 
tions which are posed by the problems of testing 
if it were possible to nondestructively test adhesive 
bonds. Much work has been done on nondestruc- 
tive testing and this work will, no doubt, continue. 
It has been possible to predict some of the proper- 
ties of bonded areas by using ultrasonic devices and 
these methods will definitely pick up unbonded 
areas. Even this is an advance since adhesives per- 
form best if the entire area is well bonded. 


To Order Paper No. 34A... 
... on which this article is based, turn to page 5. 
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TREADWEAR LIFE 


Surveys of new cars in 1953 and again in 1956 showed that 
provements in tires — lost 18% in his treadwear expectancy during 
Improvements in car design in recent years have a 
with respect to treadwear. Increased acceleration, more efficient 
and ability to corner more rapidly have all resulted in a marked 
These tables show the effect of the newer cars on treadwear. 
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Based on paper by 
Same Size 14 in. Tires Used Throughout; 50 mph 
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Effect of Tensile Retention on Treadwear : 
Tread Stock A Tread Stock B : 


Original Tensile 2,780 2,700 
Aged Tensile* 1,825 2,160 
% Tensile Loss 34% 20 
Treadwear Rating 100 


* Aged 7 hr at 80 psi and 236 F. 
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Fig. 1— Progress made in extending major component overhaul periods on three models of Vertol helicopters. 


Helicopter Service Costs 


Based on paper by 
T. R. Pierpoint and R. S. Leslie 


Vertol Aircraft Corp. 


ERVICEABILITY of helicopters is the competi- 

| tive yardstick of 1958. Increased payload per- 
formance and military experience opened the way 
to high tour life of parts and exacting control of 
maintenance. New designs are now starting with a 
1000-hr part overhaul interval. 

Here are outstanding problems in the seven pri- 
mary areas of maintenance and serviceability and 
what has been done to solve them: 


Analytical Design Aspects 


Problems — The primary goal has been to provide 
long-life, trouble-free major components. The 
principal problems have been: 


1. To develop bearings capable of taking high 
stresses while oscillating over a small radial arc. 
This type of loading is most typical in rotor hub as- 
semblies but also occurs to some degree in control 
components. 

2. To develop all-metal or metal and plastic rotor 
blades without a finite fatigue life. 

3. Development of rotor transmission gearing. 


58 


4. Substantial reduction in helicopter vibration, 
which will bring about a contingent increase in the 
life of both static and dynamic structures. 

5. To develop a suitable clutch and overriding de- 
vices. Advances have been made. Small gas tur- 
bine engines of the free-spool type will eliminate 
the clutch and make necessary only some type of 
overriding feature. 


Solutions — Progress made in this area is graphi- 
cally illustrated by Fig. 1 which indicates the im- 
provements made in major component overhaul pe- 
riods on three Vertol models. Model C did not reach 
its present tours until more than five years after its 
initial test flights. The military services and all 
manufacturers undertaking new designs now re- 
quire components to meet 1000-hr overhaul periods 
initially and, since this has been achieved, we can 
expect 1500- to 2000-hr components by about 1965. 

Moreover, the industry has been endeavoring to 
eliminate all parts having a finite service life, and 
it has made progress. 


Detailed Design Aspects 


Problems — The objective is to make helicopters 
easy to inspect and easy to repair when defects are 
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Fig. 2— Saves te sedeaning eS. lee Se ae 
helicopter. Important point is difference in the slopes 


Tow bling 


noted. Progress in detailed design has resulted 
mainly from the design engineer’s increased appre- 
ciation of the mechanic’s daily task. 


Solutions — A few of the detailed design items which 
have resulted in maintenance and serviceability im- 
provements not in wide use on pre-1954 models are: 


. Generous use of integral work stands and steps. 
. Self-closing magnetic sump plugs. 
. Visual fluid level gages. 

4. Cable quick-disconnects. 


5. Packaged components (quick-engine-change 
kits plus combination rotor transmission, control, 
and hub assemblies). 


6. Standardized fluid quick-disconnects. 
7. Simplified control rigging and adjustments. 
8. Plug-in type test connections and outlets. 


9. Quick-change mounting of minor accessories 
‘and units. 


Training and Skill Level Appraisal 


Problems — Experience in Korea made evident that 
very highly trained experts were not always required 
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for maintenance, but that the training then avail- 
able placed too much emphasis in some areas and 
not enough in others. 


Solutions — As a result of Korea the industry was 
able to accomplish the following: 


1. Accept a lower standard of mechanical capabil- 
ity in some phases of maintenance. 


2. More clearly define the types of training most 
necessary. 
3. Develop much improved training aids. 


4. Develop course curricula to a point where the 
mechanic can select any of a number of branch 
specialties. 


5. Integrate training into major programs by such 
aspects as development and continuation of exten- 
sive factory schools, adoption of mobile schools, and 
active on-the-job training. 


Spare Parts Selection and Distribution 


Problems — Much as the industry would like to pro- 
duce a machine requiring no spare parts, this is 





obviously unattainable. But the target is still there. 


Solutions — Vertol has followed the policy of main- 
taining most complete spare parts usage data to ac- 
complish three things: 


a. To enable redesign and supplant the exces- 
sively used part with an improved one. Fig. 2 shows 
the success of this policy. 

b. To maintain a backup inventory to supply all 
customers. 

c. To provide guidance on systems design of fu- 
ture models. 

Vertol has established open end order contracts 
wherein a sum is deposited with the manufacturer 
who then ships parts automatically upon receipt of 
an order from the field organization. Moreover, 
prime manufacturer licensees have been established 
in both Europe and the Far East. 


Organization of the Maintenance Facility 

Problem — The vastly wider uses envisioned for the 
larger helicopters have resulted in a state of flux 
with respect to organization of maintenance facili- 
ties. 


Solutioris — Experimentation has been carried out 
on a wide front, as for example: 
1. Accurate determination of present require- 


ments and projection of future requirements predi- 
cated on improved design and the usual learning 


Turbojet Pilots .. . 


... need range capability system to answer 
out mission and to get back?” 


By Floyd A. Andrews 


Aeronautical Division, Minneapolis- Honeywell Regulator Co. 


NE of the questions continually facing the crew ina 
i modern turbojet interceptor is, “Do I have enough 
fuel to make the intercept and return to my home 
base or an alternate base?” The aircraft’s range 
capability in relation to that required to complete 
the mission must be continually monitored. 

Recent studies and development projects at Min- 
neapolis-Honeywell have attempted to answer this 
question. 

The problem is particularly acute for interceptor 
crews since the nature of the mission makes de- 
tailed preflight planning impossible. Further com- 
plicating factors are: 


1. The increasing work load of the crew. 
2. Increased aircraft speed, fuel load, and rate of 
fuel consumption. 


In addition, bulky gloves and pressure suits are 
not well adapted to the use of hand computers, even 
when cockpit visibility permits. 
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curve factors generated with accumulated service 
experience. 

2. Simultaneous development of accurate spare 
parts requirements not based just on usage require- 
ments but pipeline lead times and depot minimum 
reorder levels. 

3. Constant experimentation to reduce mainte- 
nance facilities. 


Selection, Design, and Application of Service Tools 
Problem — To eliminate all special tools. 


Solutions — Granted this goal is not entirely possi- 
ble, it can still be attacked and is being attacked in 
the following manner: 


1. Strive to eliminate special tools such as those 
required for first-, second-, and third-echelon 
maintenance. Such a tool usually represents 100 or 
more times as many units as a depot special tool. 
The U.S. Army requirement now bans these echelon 
tools for future helicopters regardless of size. 

2. Careful design control over the tendency to use 
special fittings, bolts, and the like, and to provide in- 
sufficient clearance for the use of standard tools. 

3. Efforts, particularly by the U. S. Army, to stand- 
ardize on such common tools as a blade tracking 
device, blade balancing tools, standardization of 
transmission filling and draining provisions, and 
hoisting davits. 


To Order Paper No. 37C :.. 
...0n which this article is based, turn-to page 5. 


question, “Do | have enough fuel to carry 


The delegation of the range capability problem to 
ground control intercept (GCI) centers is not the 
answer, since they cannot provide the crew with a 
continuous solution to the tactical range problem. 
Loss of communications, due to equipment failures in 
the aircraft or on the ground, or lack of time on the 
part of GCI personnel during saturation raids would 
result in a failure to get any range capability infor- 
mation to the crew. The SAGE network will not be 
concerned with the calculation and transmission of 
range data to the crew. 

An obvious solution is to provide an airborne range 
computer with a suitable display. The particular 
computer design and data display can best be estab- 
lished by making an analysis of all mission profiles, 
a comprehensive crew work load study, and a study 
of the ground and air environment by system and 
human engineers. An analysis of this type will dic- 
tate the most useful,computer and display config- 
uration. In general, it has been found that an in- 
tegrated display of the following data is desirable 
for an interceptor. 


1. Present distance from selected base—obtained 
from the navigation computer. 
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2. Present range capabilities in the direction of 
the selected base, considering the effect of winds. 

3. Tactical fuel reserve—the fuel quantity in ex- 
cess of that necessary to complete the mission. 


A typical computer to provide this intelligence 
would have input signals of remaining fuel quantity, 
true airspeed, expendable stores, and pressure alti- 
tude, as well as means for setting in airframe net 
weight (if a variable) and the desired fuel reserve. 
Any additional data peculiar to the mission would 
be stored as required. In calculating item No. 2, it 
has been found that the no-wind range (R) of a 
Mach limited aircraft flying at optimum altitude 
and optimum Mach number can be closely approxi- 
mated by a modified form of the Breguet range 
equation: 

R= (W, x SR) max log(W,/W,) 
Where: 


W, = Initial cruise weight 

W, = Final cruise weight 

SR = Specific range 

(W,xSR)nax=A constant for this type of flight 
path 


Provision must be made in the computer for cor- 
recting the basic range computation for the effect 
of winds. This can be done by several methods 
which differ in complexity and accuracy. The basic 
problem, however, involves the determination of the 
component of wind velocity along any course, mul- 
tiplying this component by the calculated time of 
flight, and adding the quantity so obtained to the 
no-wind range. If important, correction can also 
be made for ascent, descent and the range equiva- 
lent of aircraft kinetic energy. 

The weight and accuracy of suitable airborne ana- 
log range computers are dependent on the complex- 
ity of the computation and the nature of the input 
signals. The computer weight might range from 6.0 
to 12.0 lb and the accuracy from 1 to 3%, depending 
on the particular system. 


Reference 


“Cruise Control Instrumentation for Turbojet Air- 
craft,” by H. W. Kidder. Paper presented at SAE Na- 
tional Aeronautic Meeting, New York, April 4, 1957. 


Russian TU-114 Turboprop Transport .. . 


. comes in three versions: 170-passenger cross-country, 120-passenger interconti- 
nental, and 220-passenger short-to-medium haul. 


Report to SAE Aircraft Activity Committee by 


Secor Browne, w. +. Nichols Co 


HE 170-passenger version is designed for runs 

such as Moscow-Irkutsk (southwest of Lake Bai- 
kal) or Moscow-Delhi. “General commercial load” 
is 30 tons, according to an article in “Grazhdan- 
skaya Aviatsia” for December 1957, which describes 
the new transport. 

The 120-passenger version is said to be able to 
fly from Moscow to Vladivostok, Peking, or New 
York non-stop. The 220-passenger version is for 
runs like Moscow to Simferopol (Crimea); costs are 
claimed to be as low as for rail transportation. 

The Tu-114 has a two-level fuselage —an upper 
level of passenger compartments and a lower level 
affording two baggage compartments and a kitchen. 

Forward in the cockpit is the navigator’s seat. 
Behind him and slightly higher are the pilots’ seats. 
Behind these are the flight engineer’s and- radio 
operator’s stations. Space is provided also for an 
additional navigator who will be taken aboard in 
flights over non-Russian territory. 

Aft of the cockpit are the forward vestibule and 
two lavatories. 

Forward passenger compartment seats either 41 
or 53, depending on the version of the airplane. 
Second compartment provides for food service. In 
the 170- and 120-passenger versions there are eight 
tables, each seating six people. The 220-passenger 
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version omits most of the tables and seats 66 in this 
area. 

Behind the second compartment is a food-service 
section connected with the kitchen below by stairs 
and a dumbwaiter. 

Next in all three versions come four small com- 
partments each providing either six seats or three 
berths on two divans and a folding upper berth. 

The aft passenger compartment seats 54, 28, or 
76 passengers, depending on the version. In the 
tail are the vestibule, a large wardrobe, and two 
more lavatories. In both front and rear vestibules, 
doors are on the left side. 

Cabins are pressurized to 8000 ft up to altitudes 
of 36,000-39,000 ft. Under the most rapid ascent 
or descent, cabin pressure changes at a rate equiva- 
lent to 64% fps. Temperature is automatically held 
within 65-75 F. Ventilation system provides enough 
air flow to change cabin air 24-25 times per hr. 
Bulkhead between the cockpit and the forward 
vestibule apparently is intended to maintain pres- 
surization for the crew even if pressurization is lost 
elsewhere. 

Each of the four Kuznetsov turboprop engines 
has two four-blade contrarotating propellers. The 
Tu-114 can take off on three engines and can main- 
tain flight on any two engines. Landing gear of 
the Tu-114 features four-wheel undercarriages and 
is similar in other respects also to that of the Tu-104. 

(These paragraphs constitute an addition to the 
main body of Mr. Browne’s report, which appears in 
two installments on pages 53-56 of the April and 
pages 26-29 of the May issues of SAE Journal.) 
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Europe Expands Steel-Making 


Based on paper by 


D. L. McBride 


United States Steel Corp. 


LL countries in Western Europe are expanding 

their capacities for manufacturing iron and steel 
by installing facilities for beneficiating their local 
ores, importing better grade ores from Canada, 
South America, and Africa, and installing modern 
equipment and new processes particularly suited 
to solve the problems of steel production peculiar 
to the European area. 

Western Europe is well on the way to doubling 
its prewar steelmaking capacity by 1960, at which 
time its steelmaking capacity will be about 122 mil- 
lion net tons annually. From the time of World 
War II when the United States accounted for about 
half the world’s production of steel ingots and cast- 
ings, the position of the United States has declined 
steadily until in 1957 this country produced only 
35% of the world’s steel. Except for three years im- 
mediately following the war, Western Europe has 
consistently produced about 26 to 32% of the steel 
produced in the world. If Russia continues to ex- 
pand its steelmaking capacity at the same pace as 
maintained since 1944, within a few years the Sov- 
iets will be in position to challenge the leadership 
of the United States as the dominant steel produc- 
ing nation. 

Just as in the United States, in Europe there is an 
awareness of the value of beneficiated iron ores; 
existing iron and steelmaking furnaces have been 
enlarged; auxiliary facilities provided to improve 
materials handling; changes have been made in the 
type of refractories used for construction of fur- 
naces; and improvements in combustion practice 
are evident. In addition, virtually every integrated 
steel works in Western Europe has installed facil- 
ities for producing high purity oxygen in large quan- 
tities at relatively low cost. 

Because of the demand for peak production of 
steel in Russia and the need for lower nitrogen 
steels for flat rolled products in Western Europe, 
steelmakers in these areas are probably farther ad- 
vanced than steelmakers in the United States in the 
wide-scale use of oxygen. 

The low-shaft blast furnace can use European 
coal. The basic idea of the low shaft is the simul- 
taneous carbonization of high volatile, noncoking 
bituminous coal and the reduction of briquettes 
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made of a mixture of the coal iron ore fines, and 
fluxes. A conventional high-shaft blast furnace 
needs a coke plant, a sintering plant for agglomerat- 
ing ore fines, and a gas cleaning plant. The experi- 
mental low-shaft furnaces are all relatively small, 
being capable of making only 20-80 tons of pig iron 
per day. 

Maximum capacity for a low-shaft blast furnace 
has not yet been established and until this is deter- 
mined the future of the low-shaft furnace will re- 
main in doubt. A furnace at Troisdorf is expected 
to produce about 110-130 net tons per day of pig 
iron when using briquettes prepared from the fine, 
low grade minette ores of the noncoking, high vola- 
tile coal. In contrast, a high-shaft furnace of the 
same hearth area could produce 300-350 net tons 
per day. 


Electric Smelting Furnaces 


Electric smelting furnaces have been operated in 
Norway, Sweden, Italy, and South America. Al- 
though 10,000 kw furnaces capable of producing 
about 110-120 net tons per day of pig iron are fairly 
common in Sweden, the largest installation known 
is a plant in Norway with three 18,000 kw furnaces 
which should produce about 600-650 tons per day 
or less than half as much as one large, modern blast 
furnace. 

Many European iron ores contain roughly 10 times 
more phosphorus than the North American ores, 
and pig irons smelted from these ores will contain 
1.5 to 2.0% phosphorus. Of necessity, much of the 
European steelmaking capacity had to be designed 
to produce acceptably low phosphorus steels from 
high phosphorus pig irons. 

Pig iron produced from high phosphorus iron ores 
can not be used in the Bessemer process. For treat- 
ment of this type of iron, Thomas in 1879 patented 
a pneumatic process in which the lining of the con- 
verter is constructed of basic refractories rather 
than the acid, or silica, refractories normally used 
in Bessemer converters; and lime or limestone are 
added as slag-making materials. Other than the 
differences in the type of lining and the addition 
of lime as a slag-making material, there are no 
marked differences between Thomas steel plants 
and Bessemer steel plants. Today, this process ac- 
counts for about half of the total steel produced in 
Western Europe. 

Although phosphorus and sulfur are removed in 
the Thomas process, nitrogen content of the bottom- 
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Capacity 


blown basic pneumatic steels is substantially higher 
than that for basic open hearth steels. 

Use of an oxygen enriched blast, in addition to its 
influence on the nitrogen content of the steel, leads 
to a substantial increase in the scrap melting capac- 
ity of the Thomas converter. This aspect of oxygen 
enrichment has great significance since it permits 
expansion of gross steelmaking capacity without 
adding new pig iron and coke oven facilities. At 
present, 15-20 million tons annually, or about one- 
half of the Thomas steel produced in Western Eu- 
rope, is being blown with an oxygen enriched blast. 
Significantly, all of the eleven Thomas steel plants 
in Western Germany are using an oxygen enriched 
blast. 

The conventional air blast, with its objectionable 
nitrogen content, can be replaced completely by a 
properly balanced steam-oxygen blast or a CO,-oxy- 
gen blast. With nitrogen completely eliminated 
from the blast, the nitrogen content of Thomas 
steel should be no higher than that of basic open 
hearth steels. 

An important advantage of the steam-oxygen 
process is that superheated steam is readily avail- 
able in every steel plant and the cost of generating 
steam is considerably lower than the cost of produc- 
ing either carbon dioxide or high purity oxygen. 

During the past five years, world-wide attention 
has been focused on the top-blown oxygen steel- 
making method, first put into commercial operation 
in late 1952 at the steel plants at Linz and Dona- 
witz, Austria. 

During recent years, the Domnarvet Steel Works 
of the Stora Kopparbergs Berslags A/B, Sweden, has 
carried out research and development work and 
pilot plant trials on an oxygen process using a tilted, 
rotating vessel, in which the oxygen is introduced 
into the atmosphere above the bath rather than 
directly into the metal such as occurs in bottom- 
blown vessels, or in the top-blown oxygen process. 
The process is known as the Kaldo Rotary Oxygen 
Steelmaking Process and since May 1956, has been 
operated on a pilot plant scale using a 30-ton vessel. 

In January 1957, it was announced that the Kaldo 
process will be used as the basis for a new modern 
steel plant at Oxelosund, Sweden. This plant will 
use two 80-ton rotating furnaces and is expected 
to produce about one-half million tons of ingots 
annually for rolling into high grade ship plate and 
other heavy plate for high quality purposes. 

The vessel employed in the Kaldo process is pear- 


JUNE, 1958 


shaped, quite similar in appearance to the familiar 
Bessemer converter. In contrast to bottom-blown 
bessemer vessels and the top-blown oxygen vessels, 
the Kaldo vessel, while operating, is tilted to about 
15 to 20 deg from the horizontal and, in this posi- 
tion, may be rotated at up to 30 rpm. 

Although the oxygen consumption for refining 
pig iron by the Kaldo process is substantially higher 
than for the top-blown oxygen method, this may 
not be economically unfavorable since the Kaldo 
process, without the bath picking up nitrogen, can 
apparently use oxygen of lower purity than can the 
top-blown process. 


Oberhausen Rotary Furnace 


The Oberhausen rotary furnace employs the same 
rotary principle as the Kaldo furnace except that 
speed of rotation is much slower, being only % to 
2rpm. The Oberhausen furnace has the appearance 
of a rotary kiln. The kiln-shaped furnace is charged 
and tapped at opposite ends, whereas the Kaldo 
furnace is charged and tapped through a single 
port. A distinct feature of the Oberhausen process 
is the use of two oxygen lances, one of which is im- 
mersed in the metal bath and injects a high purity 
oxygen while the other lance blows low purity oxy- 
gen (as low as 45% oxygen) above the bath for burn- 
ing the CO evolved by the bath reactions to CO,. 

Similar to the Kaldo furnace, larger amounts of 
iron ore, limestone, or steel scrap can be processed 
in the Oberhausen furnace than can be processed in 
the conventional Thomas converter. Likewise, de- 
phosphorization proceeds simultaneously with de- 
carburization. When using only a single-slag prac- 
tice, steels containing as low as 0.07 to 0.08% 
phosphorus and 0.003 to 0.004% nitrogen can be pro- 
duced from high phosphorus Thomas pig iron. Use 
of a double-slag practice should produce steels with 
a substantially lower phosphorus content, presum- 
ably even as low as that of European basic open 
hearth steels. 

At present, there are two rotary furnaces operat- 
ing at Oberhausen, a 60-ton and a 100-ton furnace, 
with a total annual capacity of 480,000 tons of steel. 
It has been announced that two Oberhausen rotary 
furnaces, each of a 100-ton capacity, are being in- 
stalled in a plant in South Africa to produce 1,080,- 
000 tons annually. 

Other significant European developments include: 
growing use of beneficiated burdens and, particu- 
larly, self-fluxing sinter in blast furnaces, operation 
of blast furnaces with a second ring of tuyeres lo- 
cated at the bosh level, direct reduction methods 
for processing low grade ores unsuitable for direct 
use in the blast furnace (the Krupp-Renn process), 
partial reduction of high grade ores in the Wiberg 
furnace, desiliconizing and desulfurizing of hot 
metal prior to its use in steelmaking furnaces, oxy- 
gen roof jets in open hearth furnaces for accelerat- 
ing refining of the metal, the wide use of basic re- 
fractories for open hearth roofs, walls, and checkers, 
and continuous casting of steel. These develop- 
ments and those covered in greater detail demon- 
strate the intense effort and ingenuity of European 
steel technologists in their search for a better way 
to make quality steel at the lowest cost from their 
available raw materials. 


To Order Paper No. 30C... 
...0n which this article is based, turn to page 5. 
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$677 Per Hour— 
Just to Fly Faster! 


Based On paper by 


]. D. Donaldson 


Convair Division, General Dynamics Corp 


Abridgment of an 
SAE San Diego Section Paper 


ALCULATED direct operating cost of the 88-pas- 
C senger Convair 880 jet transport is $677 per hr, 
if the Standard Air Transport Operating Procedure 
is modified (as we think it should be for a realistic 
figure) for a 10-year depreciation period and the 
$20-per-hr engine material cost guaranteed by the 
engine manufacturer. 

A camparison of direct operating cost of the Con- 
vair 880, Douglas DC-7C, and Convair 440 is pre- 
sented in Table 1. The first item is crew cost, com- 
puted on a fairly firm basis starting with pilots’ 
contracts as they exist today. Crew costs are based 
on a basic wage allowance for airplane weight, day 
or night flying, and the speed of the aircraft. 
Pilots’ pay is directly affected by the speed of the 
airplane, and it has been said that pilots can in- 
crease the block speed of an airplane more in 5 
min than the designers could in 5 years of hard 
work. The Captain’s pay for the 880, working an 
average of 80 hr a month, totals $27,000. 

Fuel costs are about 5% times greater for the 
880 than the 440 and represent 35-40% of the total 
cost. Jet fuel on a per pound basis has been com- 
puted to be about 50% cheaper than fuel for the 
other aircraft. A cost of 14.5¢ per gal may or may 
not be a good guess. As yet it is not known whether 
JP-4 or kerosene will be used. In the ATA method, 
$7.50 is allotted for oil costs. Indications are that 
oil costs will be less than $1 per hr. 

Insurance and injury includes only the aircraft 
and third-party liability. Passenger and freight 
insurance is classed as indirect expense. 

Maintenance items are fairly small with the ex- 
ception of engine parts. Apprehension regarding 
this item has forced jet-engine manufacturers to 
guarantee the parts cost for the first few years of 
operation. The last column in Table 1 shows this 
guarantee reducing the parts cost approximately 
$41.50. The ATA figured the time between over- 
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hauls for comparative purposes to be 750 hr for 
turbine and 1300 for the well-developed reciprocat- 
ing engines. The manufacturer’s guarantee on jets 
would correspond to an ATA estimate for a 1300-hr 
time between overhauls. Having guaranteed the 
parts cost, manufacturers will strive to get the time 
between overhauls up as fast as possible and the 
ultimate will probably be around 2000 hr. The scant 
evidence available indicates parts cost will probably 
be cyclic, reaching its peak at the end of 3 or 4 
years when the expensive parts will need replace- 
ment. Without guarantees, the engine price is the 
basis for computing parts cost. 


Labor Costs Small But Important 


Labor costs are based on weight of the airframe 
or engine; material costs are based on the price of 
the airframe or engine. Although three of these 
four direct maintenance items are a small percent- 
age of the total, do not underestimate their im- 
portance. If increased, the aircraft may be unable 
to meet schedules, the airplane if not completely 
grounded is subject to many delays. Such an oper- 
ation could ruin an airline. Some manufacturers 
have a reputation for designing aircraft that are 
quite reliable and easy to maintain. To weigh this 
factor is beyond the scope of the ATA formula; it 
should be done by top executives before purchase. 

Operators amortize equipment in order to be able 
to buy new aircraft when the old is obsolete. The 
old is usually assumed to have a residual value of 
10% of its purchase price. An airplane purchased 
today for $3,500,000 would have $3,150,000 accumu- 
lated in its depreciation account at the end of a 
given period, but instead of being worth $350,000 
(as used in the computation) it would probably be 
worth $3,500,000, if past experience foretells the 
future. Therefore, the operator would really have 
$6,650,000 available for new equipment. Ironically 
the new equipment will probably cost 12-15 million. 


Realistic Depreciation 
The ATA recommends a 5-year depreciation pe- 
riod for aircraft in the $500,000 to $1,000,000 class. 
The 440 falls in this class. For higher priced equip- 
ment a 7-year period is recommended. It is be- 
lieved this results in an unfair comparison. Faced 
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Table 1—Comparison of Direct Operating Cost of Convair 880, Douglas DC-7C, and Convair 440. 


STANDARD ATA COST METHOD OF 1955 


Flying Operations: 
Crew 
Fuel and Oil 
Insurance and Injuries 


56.83 (3 Crew) 
280. 02 
59.70 


Direct baintenance: 
Labor - Airfrane 
Labor - dgines 
Material - Airfrane 
haterial - Engines 


28.74 
12.76 
29.59 
121,52 


Depreciation: 
Airframe 121,98 
Engines 26.54 
Propellers - 
Radio 
Airframe Spares 
engine Spares 


-81 
12.60 
19.90 


Aa 


oSFuns 


TOTAL + DOLLARS PER HOUR 


Block Speed (miles per hour) 
Block Fuel (lbs.) 


wo 
~ 


Direct Operating Cost - 
Dollars per airplane 
Statute bile 


Number of Seats (Standard 
Configuration) 

Direct Costs - Cents per 
Seat Mile 


Actual D.0.C. (Ref. Gotch 
and Crawford - dollars/hour) 


sme 


Percentage Break Down of Costs, 
Based on ATA Method, 


YY 
‘ 


Modified ATA bethod: 
10-year depreciation 
$20 per. hour Guaranteed 


28.84 (2 Crew) 56.83 (3 Crew) 
50.89 280, 02 


13.02 59.70 


28.74 
12.76 
29.59 
80.00 


14,67 
4.76 
6.78 
11.19 
36.76 
5.79 
1.44 
2.33 
4.03 
2.89 
eee’ 
233 
3,050 


, 


Late 
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with the choice of purchasing a $2,000,000 or a 
$3,500,000 article, the operator will eiect the more 
expensive only if it will make more money and 
have a longer useful life. We believe an airplane 
as expensive as the 880 should have a 10-year de- 
preciation period. This, coupled with an engine 
parts cost guarantee, reduces the hourly operating 
cost for the 880 by $100. 

The ATA method calls for 50% reserve engines 
and engine parts for the reciprocating engines and 
75% for turbines. This may serve as a guide for 
initial capital expenditure for engines by the first 
few purchasers, but at the close of the depreciation 
period the operator will not have 75% engine spares 
on hand. A fair percentage will have been used up 
and not replaced. 

The computed direct operating costs compared 
to actual costs as reported to CAB and published in 
Gotch and Crawford are shown in Table 1 for the 
two aircraft now operating. Reported costs are an 
industry average and quite close to computed costs. 
Since actual costs for the DC-7C could not be 
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located, the cost for the DC-7 is shown. DC-7C 
computes out at about a 5% increase over the DC-7. 


Indirect Operating Costs 


The indirect costs must be added to the direct 
operating costs. The former run from 60 to 130% 
of the direct costs. They will be low for a cargo 
carrier. A small- or medium-size airline with a 
good route structure will have a small indirect ex- 
pense. Short-range operation adds greatly to the 
indirect expense due to the many stations to main- 
tain. A large operator, covering a large territory, 
especially outside the continental United States, 
may have to maintain stations with ground support 
into which one flight a week is scheduled. Although 
indirect expense is primarily a factor of passenger- 
miles or ton-miles flown, it is greatly influenced by 
all the previously mentioned factors and by others 
not discussed. 


To Order Paper No. $54... 
..»0n which this article is based, turn to page 5. 
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points to check for 


Improving 


1. How Much Shake Can the Driver Take? 


Vertical and longitudinal (fore-and-aft) vibra- 
tions both contribute to driver discomfort. The 
latter is more critical, probably because the human 
body is inherently not adapted to resist fore-and- 
aft forces. The frequency-amplitude curves corre- 
spond to nearly constant values of maximum rate 
of change of acceleration (“jerk”) at a given re- 
action level. This holds for frequencies of 1 to 6 
cps, covering the principal ride range. 

The values of jerk for the curves are: 


Jerk 


r EE 
In./sec? af® 
Vertical 
Recommended comfort limit 500 2.0 
Threshold of discomfort 700 2.8 
Threshold of extreme 
discomfort 2400 9.6 
Fore-and-aft 
Disturbing (average) 150 0.6 
Uncomfortable (average) 450 1.8 


A maximum vertical acceleration of 0.6g is set 
for the cargo to insure it doesn’t leave the floor. 


COCUUTCUUUUEOTEET EEE ECU 


The complete paper on which this article is based is a combination of a report on the 
work of a special SAE Joint Subcommittee on Tractor-Trailer Ride and subsequent 
work done by Janeway. 


Members of the Subcommittee and their affiliations at the time the report was issued 
were: 


R. N. Janeway, Chrysler Cor W. F. LeFevre, Freightliner Corp. 


Watson Ford, U.S. Rubber Co Maurice Olley Chevrolet Motor 
, os 
H. E. Fox, Trick: and Coat Division, GMC 
Division, GMC F. E. Sandberg, Ford Motor Co. 
E. P. Lamb, Chrysler Corp A. E. Williams, Fruehauf Trailer Co 


To Order Paper SP-154... 
> ..on which this article is based, turn to page 5. 
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Truck Ride 


2. Cut Spring Friction. 


High spring friction means driver discomfort be- 
cause the truck is “riding on the tires alone.” The 
springs don’t help ride until the force of a bump 
is great enough to overcome the static friction in 
the springs. 


te 
et Pees ae 
Poe 
EON 
So eid i ee 
Pata 


This acceleration record of vehicle vibration on 
a leaf spring and tire in series shows that the spring 
only works part of the time even when the maxi- 
mum force exceeds the friction. The initial motion, 
following the peak amplitude, is at a higher fre- 
quency (on tire alone) than the later phase of the 
vibration when tire and spring are both acting. 
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Based on paper by R.N. Janeway, Janeway Engineering Co. 








| __LOWEST AVERAGE FRICTION 


i 1 


Cc 
TRACTOR TRACTOR 


a ae 


° a greases aoe 
reactor TRACTOR TRUCK 


The end effect of spring friction on driver com- 
fort depends on the type of vehicle. Plots of maxi- 
mum allowable spring friction for driver comfort 
show the COE and CBE tractors and empty trucks 
do not meet comfort levels in the fore-and-aft di- 
rection. This is with minimum values of friction 
encountered in practice (5% of loud). If spring 
friction is doubled, all but the COE tractor in ver- 
tical motion would be at or above the discomfort 
level. 


TRUCK 


— 


New springs can go well over the 5% minimum 
if they are lightly loaded or not lubricated. Used 
springs often have increased friction because of 
rust and corrosion. 

Good ride with leaf springs demands: 

a. Effective interleaf lubrication. 

b. Protective spring covers to retain lubricant and 
exclude contamination when grease lubrication is 
used. 

c. Design for minimum number of leaves, mini- 
num nip, and tapered leaf ends. 

Continued 
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8 points for Improving Car Ride - «ins 


3. Raise the Pitch Axis. 


The damaging fore-and-aft motion is actually 
due to a rotation about the pitch axis of the vehicle, 
which, in a tractor with semitrailer is below the top 
of frame. If the center of rotation were at the 
driver’s neck level, this motion would be negligible. 


The two vibration traces are for identical road 
runs. In each case the vertical motion is the same. 
But the fore-and-aft motion is amplified at the 
neck level because of the large radius arm from 
the pitch axis. 


This modified 5th wheel construction effectively 
raises the pitch axis by elevating the virtual pivot 
between tractor and trailer. A prototype, road 
tested on a COE tractor has greatly reduced driver 
discomfort from fore-and-aft motion. Embodiment 
of this principle in a commercial device is now 
under development. 
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4. Increase the Effective 
Static Spring Deflection. 


woL vs Muar 


DYNAMIC FORCE — RATIO To STATIC LOAD 


10 i2 14 
$- eerie ian auniene« INCHES 


Increasing the effective static deflection is basic 
in reducing both the jerk on the driver and acceler- 
ation applied to cargo. A minimum defiection of 
five inches is necessary to meet the recommended 
cargo limit of 0.6 g. This will also give generally 
satisfactory vertical jerk level for the driver. Al- 
though an essential step, softer springs alone, within 
practical limits, will not reduce fore-and-aft jerk 
in tractors to the comfort level. The graph was 
plotted for a 3-in. amplitude since this represents 
the typical jounce clearance on commercial vehicles. 


’ . . 3.42 
Vehicle design is one way to get more spring de- ere 
flection. Variations in design can give from 3.62- 2.86 
to 7.04-in. loaded spring deflection by the proper & SEPLECTION 
selection of tire size and fifth-wheel height, and 
still stay inside the 48-in. fifth-wheel height 
standard. 
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Helper or multiple rate springs will kill the loaded Yo \ Biot kp 
ride because the effective static deflection is cut. 


In the example shown, the effective deflection Pe 
dropped from 3.93 to 2.86 because a compromise 

was made to improve the unloaded ride. In single AI | 

rate springs the total deflection and effective de- Z1 

flection are the same, 5 in. in this case. 
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8 points to check for Improving Car Ride - continues 





NATURAL FREQUENCY — CYCLES PER MINUTE 
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5. Increase the Dynamic Index. ———-— 
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4. Increase the Effective 
Static Spring Deflection. 


Continued 


The air spring equivalent of a mechanical spring 
depends on the mechanical dimensions of the spring 
and the air reservoir volume. Increasing the reser- 
voir volume increases the effective static deflection 
of the spring, as shown in the graph. The natural 
frequency of the system drops correspondingly. A 
reservoir volume of 1490 cu in. per unit is required 
in this case to approach recommended minimum 
static deflection of 5 in. under full load. 
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A large dynamic index lowers the pitch frequency 
and lessens the interaction between the front and 
rear suspensions. The accompanying improvement 
in driver ride is shown in the graphs. Shorting the 
wheel base within braking stability limits will in- 
crease the index since A and B are the horizontal 
distances to the front and rear axles from the 
center of gravity. 

The radius of gyration (i) depends on the mass 


distribution of the vehicle. Concentrating the mass 
about the center of gravity will have an adverse 
effect. Raising the effective pitch axis, as in second 
figure of point 3, increases the radius of gyration 
and makes it possible to practically approach a 
dynamic index equal to 1.0. 

The example is for a loaded COE tractor with 
constant static spring deflections of 5.0 in. front 
and 5.7 in. rear. Jerk values are per inch of ampli- 
tude at the spring. 
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6. Pick the Best Combination of Spring Deflections at Each Axle. 


The characteristic motions at any particular point get a better ride in one portion of the vehicle by 
in a vehicle can be varied by changing the ratio of using two different deflections than would be ob- 
front and rear spring deflections. It is possible to tained by using either deflection at all wheels. 


The ride of the driver is shown for all 
common commercial vehicles as a func- 
tion of deflection ratio taking a constant 
rear spring deflection of 5.8 in. Here 
there is continuous improvement as the 
static deflections approach equality due 
primarily to the increasing deflection at 
the front end. Actually, this also short- 
ens the radius about the pitch axis which 
is unfavorable to the fore-and-aft dis- 
turbance. 


A sizable improvement in cargo ride is 
possible over most of the length of a 
semitrailer just by increasing the static 
deflection at the tractor rear end. 
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A differential spring deflection between front and ee 
rear improves the ride in the Sedast half of a truck Same 
cargo space, even when the rear deflection is higher. Pe Peep atc] Paeep bo: Poa 
—. bictiaelinhiihsihinl soheneckacl liad 
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8 points for Improving Car Ride - continues 


STEEL SPRING 
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CUSHION 
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2 
FREQUENCY —CYCLES PER SECOND 


7. Damp the Seat Cushions. 


Typical seat cushions of today have a natural 
frequency under the driver’s weight close to that 
of commercial vehicles on their suspensions (2.5 to 
3 cps). Most seats have little internal damping. 
This means the cushion can produce a driver ride 
which is worse than sitting on a hard seat. A criti- 
cally damped cushion would avoid this effect. 

A suspension seat can also be used. However, the 
relative motion between the driver and the truck 
controls can be excessive with this arrangement. 


8. Future Roads without Resonance. 


NATURAL FREQUENCY - CYCLES PER 


RESONANT 


Thirty-foot or greater spacing of road joints 
would completely avoid the possibility of resonance 
with undamped vehicle vibration on tires in the 
operating speed range. Non-uniform spacing of 
joints would also accomplish this. Skewed or sawed 
joints, if spaced less than 30 ft apart, would merely 
reduce the intensity of resonant vibration. 
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VEHICLE 


‘NIN Y3d SFIOAD — AONSNOSYS “WHYNLYN 


SPEED - M,PH. 


The relation between vehicle speed and joint 
spacing is shown in the graph. The effect of this 
resonance on tires is demonstrated in the traces of 
vertical and fore-and-aft accelerations obtained in 
a typical vehicle traveling 41 mph over a road with 
15-ft joint spacings. 
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DAVID KRAVITZ, service methods engineer, 

right Aeronautical Division, Curtiss-Wright Corp. 
These observations grew out of a visit to England to 
inspect jet engine overhaul operations. 


Certain English jet engine manufacturers have been 
overhauling American-made jet engines for aircraft based 
overseas. American-recommended tooling includes a roll- 
over type of engine maintenance and overhaul stand. The 
advantages of this stand have resulted in its acceptance 
as a unit of handling equipment in the overhaul of Eng- 
lish-made jets. 


The standard features of the American roll-over stand, 
however, are not incorporated in the English stands that 
were observed. English roll-over rings are designed to 
fit a particular engine; length and width of base frame 
are tailored for the specific engine at the overhaul 
depot. 


Usually, the English engine manufacturer will see his 
engines returned to him for overhaul. Military jet en- 
gine overhaul depots do not exist as such, and the prob- 
lem of overhauling engines of different manufacturers at 
a single depot is non-existent. 


BRITISH 
OVERHAUL 
AT FACTORY 


American military practice of performing overhaul of 
several types of engines at a particular overhaul depot 
emphasizes standardization of handling equipment. SAE 
ARP-458A on the design of a Universal Maintenance and 
Overhaul Stand was prepared as a joint effort of the 
U.S. Air Force, Navy, U.S. jet and turboprop engine 
manufacturers, and SAE. 


Of interest is the absence of casters on English manu- 
CASTERS ! factured stands. The SAE Tooling Subcommittee considered 
ELIMINATED | casters advisable to permit limited movement of engines 
—__ CRANE |! in stands on the depot floor. In all cases at the Eng- 
HANDLEs ! lish overhaul depot the movable overhead crane is re- 
ENGINE | quired to handle the engine between the roll-over stand 
and an engine-transport stand. 


The absence of casters lowers the frame of the stand 


(Continued on next page) 
This feature is an activity of the SRE OVERSERS INFORMATION COMMITTEE, M.A. Thorne, chairman 
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SAE LOOKS OVERSEAS 


ROLL-OVER 
STAND 
USED FOR 
ACCESSORY 
INSTAL- 
LATION 


DETAIL 
CLEARANCE 
AND FITS 
RECORDS 
KEPT 


DYE 
PENETRANT 
FOR CRACK 
DETECTION 


VIBRATION 
RARE IN 
BRITISH 

OVERHAULS 


to the floor, with the result that load-carrying ability 
of the frame is no longer critical. The frame, there- 
fore, is of light-weight box construction. Roll-over 
rings are of this same material, as a contrast to the 
American practice of utilizing a standardized Tee sec- 
tion for the rings. Mechanical driving of the ring, a 
feature of American design, is not incorporated in the 
English stand. 


The roll-over stand is used in the horizontal final 
assembly of a portion of the engine. Installation of ac- 
cessories and preparation of engine for test run are 
also performed on this stand. Personnel were high in 
praise of this unit of equipment, which, with the roll- 
over feature, permits positioning of the engine for 
ready access to the entire outer surface, 


The caliber of the assembly mechanic at the English 
overhaul depot bordered on the level of machinist. More 
leeway in the fitting of parts was noted than that which 
would be considered standard American recommendations. 


Inspection work load is high. Detailed records are 
kept on clearances and fits. American procedure is to 
check only the equipment for which adjustment at time of 
assembly is provided. 


Extensive use is made of the dye penetrant method for 
crack detection. The red dye is conveniently located in 
inspection areas in vats of adequate size to handle com- 
ponents other than compressor housings. Housings are 
dipped in heated oil in lieu of dye. Small details such 
as compressor and turbine blades are stacked in racks, 
and a full set is dipped in the dye. Fine chalk sus- 
pended in a suitable liquid is sprayed by air gun onto 
dye-dipped parts after a quick cleansing operation. Oil 
dipping is followed by a cleansing operation and a dry 
chalk application. Airgun and special exhaust booths are 
provided. 


Balancing operations were performed mostly on American 
equipment to very close limits. British overhauled en- 
gines have the reputation for being "non-vibrators;" 
premature removal from airframes for excessive vibration 
is a rare occurrence. This proof of confidence is fur- 
ther exemplified by the complete lack of vibration de- 
tecting equipment in the engine test cell. A high pro- 
duction rate could conceivably alter the relatively 
expensive practice of balancing "down to zero.” 
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Abridged from an 


SAE Metropolitan Section Paper 


Trends in Diesel Lubes: 


. Increased 
. More and 


Based on paper by 


E. M. Johnson and H. V. Lowther 


Socony Mobil Oil Co. 


SE of cross-graded oils is growing, the additive 
content is being increased, and more potent addi- 
tives are being sought. These are the current devel- 
opments which suggest what lies ahead for diesel 
lubricants. 


Use of Cross-Graded Oils 


Multigrade oils have proved their worth in pas- 
senger-car engines and are about to do the same in 
gasoline and diesel commercial car engines. If prop- 
erly formulated, cross-graded engine oil can render 
the fleet owner the following benefits: 


1. Eliminate cold-weather starting difficulties. 

2. Improve wear protection. 

3. Give clean engine conditions under all types 
of service. 

4. Improve fuel economy. 

5. Reduce the number of brands and grades nor- 
mally required for fleets of mixed vehicles. 


To determine the reliability of an SAE 10W-30 oil 
under severe service conditions, tests were made 
with a heavily loaded GMC 3-71 engine. The tests 
were run for 200 hr under a cyclic condition of 10 
min idle and 10 min at 1800 rpm, 91-bhp output. 
The SAE 10W-30 and MIL-L-2104A SAE 30 oils be- 
haved identically as regards piston-ring and cylin- 
der wear. Both gave good cleanliness ratings, but 
oil and fuel consumption were lower with the 10W- 
30 oil. 

A diesel-engine field test to compare the two oils 
yielded results of even greater significance. This test 
was carried out with 12 heavy-duty cross-country 
hauling trucks powered with GMC 4-71 diesel en- 
gines. The average mileage was 5300 miles per truck 
per month. Because of the limited number of ve- 
hicles on each oil, fuel and oil economy were com- 
pared to the previous year’s service in the same 
trucks on an SAE 30 oil, the same oil as used for 
reference during the test. 

Table 1 shows the results of the test. Less fuel 
economy was lost with the SAE 10W-30 oil than with 
the SAE 30; oil economy loss was greater with the 
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use of cross-graded oils 
stronger additives 


SAE 30 oil than with the cross-graded 10W-30. On 
direct comparison, the 10W-30 oil gave far less sludge 
deposit. This was most apparent on air box sur- 
faces and port openings. 

These data indicate that a properly designed SAE 
10W-30 oil will give excellent service in heavy-duty 
diesels. As more experience is had with the cross- 
graded oils demand for them should grow. 


Additives 


The volume of Series 2 oils rose rapidly from 1949 
to 1954. Then in 1955-1956 the Series 3 oils captured 
the bulk of the heavy-duty oil market, with a cor- 
responding drop in Series 2 oils. The use of Series 2 
and 3 products together has increased 15-fold in 
eight years and is expected to mount still higher. As 
a result, the oil producer is confronted with two 
questions: (1) Will higher additive oils be needed? 
(2) How can a more potent additive combination be 
developed? 

Changes in engine design to satisfy fleet operators 
will decide the first question. If more power is packed 
into smaller engines, more severe lubrication re- 
quirements will be the outcome. The future of ad- 
ditive potency is difficult to predict. The present 
Series 3 oils require very high percentages of ad- 
ditive. Thus, to obtain maximum performance at 
minimum cost the search for more effective and 
lower cost additive ingredients must continue. 

To Order Paper No. S60... 
...0n which this article is based, turn to page 5. 


Table 1—Field Test Results— 
SAE 30 versus SAE 10W-30 Oils 


(Test vehicles: GMC 4-71 tractors; 68,000 Ib gvw; 5300 miles 
per month per truck) 

SAE 10W-30 

MIL-L-2104A, 


SAE 30 
MIL-L-2104A Supplement | 


Fuel Economy Loss: 

Per cent = to pretest period 
Oil Economy Loss 

Per cent compared to pretest period 
Engine Sludge Deposits Demerits (average) 
Piston Deposits Demerits (average) 


- 5.7 


- 33.0 
498 
475 





Step Up Range with 


Range increases directly with the heating value of the 
fuel. High energy boron compounds need stability and 
deposit control to make them operational. 


Table 1— Properties of Boron Hydrides 


Diborane 
B, H, 
—265.9 


-134.6 
0.21 


Melting Point, F 

Boiling Point, F 

Specific Gravity, 60/60 
Viscosity at —40 F, CS 

Heat of Combustion, Btu/Lb 
Lb B.O./Lb Fuel 

Lb B,O0;/100,000 Btu 


* At 212 F. 


Based on paper by 
Walter T. Olson, Lewis Flight-Propulsion Laboratory, NACA 


ORON compounds offer a heat of combustion 40% 

greater than that of aircraft fuels in current use. 
Diborane and pentaborane have burned satisfacto- 
rily in turbojets, afterburners, and ramjets. But 
boron compounds leave troublesome deposits and 
they present supply, storage, and handling problems. 

Hydrides of boron have been investigated in at- 
tempts to find a usable high energy liquid fuel. 
(The ultimate fuel is now thought to be a boron- 
hydrogen-carbon compound.) Properties of the 
hydrides are shown in Table 1. For comparison, 
the heating value of jet fuel JP-4 is 18,620 Btu 
per Ib. 


The complete paper on which this article is 
based also contains a survey of other high energy 
_ fuels such as: magnesium, aluminum, beryllium, 
and titanium. Problems and advantages of solid 
boron in slurries of JP-4 fuels are discussed. 
However, handling experience indicates the use 
of liquid boron compounds. 


— shows up as a top fuel for short- 
time high-thrust applications, this is because of 
its high combustion temperature. 


Forty references are given for papers and arti- 
cles on high energy feos 


To Order Paper No. 41B... 
on which this article is based, turn to page 5. 


Pentaborane 


B;H, 


Boron Hydrides versus Hydrocarbons 


Some comparisons between the two types of fuels 
are: 
@ Vapor pressure — Diborane (B.H,) is between 
ethylene and ethane; pentaborane (B,H,) falls 
a little below cyclopentane; and decaborane 
(B,,.H,,) is similar to dodecane. 


@ Freezing point of pentaborane is higher than 
most C, or C, hydrocarbons. 


@ Alkyl groups combine with boron hydrides to 
give a whole range of physical properties anal- 
ogous to hydrocarbons. 


@ Fuel system materials, such as copper, alu- 
minum, tin-lead solder, paper, asbestos, and 
graphite, appear suitable with both fuels. But 
natural and synthetic rubbers lose strength 
and polyfluorethylene plastics are needed for 
gaskets and seals when boron hydrides are used. 


How Good is Boron as a Fuel? 


The high heating value of boron compounds is 
known but combustion, handling, and storage prop- 
erties are just as important if boron is to be a suc- 
cessful fuel. JP-4 jet fuel is the competitor to 
beat, when we recognize that engines could be de- 
signed to match boron fuel properties better. 

Thermal decomposition of three boron hydrides 
is shown in Fig. 1 with JP-4 fuel added as a com- 
parison. Here pentaborane shows up 100 times 
more stable than diborane. Insoluble materials 
and gases, which will plug fuel systems and cause 
vapor lock, are produced from decomposition of 
boron hydrides. 

Combustion studies demonstrate that diborane 
will burn in 1-2% mixtures with dry air at atmos- 
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Boron Compound Fuels 


pheric pressure; 95% diborane and 5% oxygen will 
also burn. Pentaborane has a similar lean burning 
limit of 1-2%. However, rich flammability limits 
have not been found because the vapor pressure 
of pentaborane is too low to prepare a rich enough 
mixture. 

Diborane is not spontaneously flammable in dry 
air, while pentaborane is in the range shown in 
Fig. 2. 

Flame speed of 100 times that of hydrocarbon 
mixtures is reported for diborane by the General 
Electric Co. Pentaborane speeds are in the same 
range. This fact can help jet engine burner design 
by eliminating the strong reverse flow usually de- 
signed into hydrocarbon burners to “pilot” the 
flame. Without the piloting action, boron Tuel de- 
posits can be minimized. 

Boron hydrides are as toxic as chlorine and react 
with water. In fact, diborane is completely hydro- 
lyzed in less than a minute. Pentaborane and de- 
caborane hydrolysis depends on the rate of contact 
with water since they are insoluble in it. 

Boron oxide (B,O,) as a deposit in combustion 
chambers was quite dramatic when a standard 
turbojet chamber was used in early tests (see Fig. 
3). This glass-like oxide has a high viscosity at 
normal turbine operating temperatures. Flow pat- 
terns in the engine must keep the oxide away from 
the walls. Surfaces that must be contacted by the 
oxide should be 1070 F or higher—the approxi- 
mate melting point of the oxide. At the same time 
the boron fuel must be kept cool so it won’t de- 
compose and plug the fuel line, thereby lowering 
the combustion-chamber temperature and acceler- 
ating deposit growth. 

Afterburners and ramjets have fewer problems 
because no moving part comes into contact with 
boron oxide. The reverse temperature problem is 
present in that above 3000 F considerable heat goes 
into vaporizing boron oxide. This heat loss shows 
up as poor specific fuel consumption. If the ex- 
haust stream is expanded to a lower static tempera- 
ture and pressure some, but not all, of the perform- 
ance can be recovered. 
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Fig. 1— Five per cent thermal decomposition of boron hydrides is 
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Fig. 2— Pentaborane will ignite spontaneously in the region where 
test points show as squares. Test temperature is 25 C. 





RELATIVE FRAME BEAMING AMPLITUDES 
AT FRAME NATURAL FREQUENCY 


Fig. | — Frame beaming — typical graph showing relationship of poorly 
tuned mounts. 


ENGINE MOUNTS UNTUNED 


ENGINE ENGINE 
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HIGHER FRAME AMPLITUDES 


ENGINE IN PHASE WITH FRAME 
AT FRAME NATURAL FREQUENCY. 


Fig. 2— Instantaneous curves showing relationship of poorly tuned 
mounts. 
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Fig. 3 — Frame beaming — typical graph showing relationship of properly 
tuned mounts. 
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Tackling 


Based on paper by 


L. M. Morrish 


Buick Motor Division, General Motors Corp. 


GINE mountings exercise considerable control 

over car shake, provided other major shake-af- 
fecting components have been designed within a 
reasonable limit from the optimum. No change in 
mounting can appreciably correct a poorly designed 
and weak frame structure or prevent wheel hop. 

Motor mounts have very little effect on the overall 
static strength of a car but, by controlling the fre- 
quencies of the powerplant and the damping of its 
mounts, appreciable changes can be made in the 
behavior of the car due to the influence of the dy- 
namic stiffness and mass of the powerplant. 

Fig. 1 shows a little man shaking down the road 
in a car which has much wheel hop, a weak frame, 
and poorly tuned or located engine mounts. Note 
that the rear of the engine appears to be moving 
farther than the frame does. Fig. 2 shows the phase 
relationship to be such that no help can be expected 
from the powerplant’s action as a dynamic absorber 
except for that energy absorbed by viscous action of 
hysteresis of the mounts. 

Fig. 3 shows the same little man in his new car, 
which has been designed to reduce shake. The 
bounce amplitude of the man is considerably re- 
duced and the powerplant motion relative to the 
frame has changed. This standard frame has been 
graphed to show no particular local weakness and, 
while it may not be ideally stiff, bending is rela- 
tively uniform. Let it be said again, no motor mount 
corrections can be expected to replace the need for 
proper structural design. A check of Fig. 4 will show 
that the powerplant may now have the proper phase 
relationship to indicate that it is working as an over- 
size dynamic absorber. This requires the mounting 
system to be tuned so that a correct phase relation- 
ship will exist at peak shake frequencies as the pas- 
senger knows them. A plot of the frame displace- 
ment curves will also indicate this. 

As shown in Fig. 5, damping is advantageous in 
the region where the ratio of the impressed fre- 
quency to the resonant frequency approaches one 
(1), but for all values where the mounting can be 
expected to reduce transmission (of noise and vi- 
bration in this case), the presence of damping makes 
transmissibility worse. Fortunately, the bad effect 
of dampening is not severe, hence a desired mount 
efficiency may have a reasonable tolerance spread to 
satisfy manufacturing needs and to maintain opti- 
mum damping within the operating temperature 
variations. 

It is not the general intention, of course, to design 
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Car Shake 


Through Engine Mounts 


mounts which will be required to operate continu- 
ously in an engine speed range where resonance can 
occur because noise and vibration problems could 
be severe. But most modern cars do have engine 
mounting systems which resonate in some mode 
adjacent to peak shake frequency ranges. There- 
fore, serious consideration must be given to the 
effects of tuning and damping. 

If the natural frequency of the powerplant 
mounting is far below that of the impressed forces, 
the powerplant ceases to move and, as a result, will 
proceed down the road in a straight line regardless 
of the shake imposed on the frame ends of the 
mounts. This can result in the absorption of energy 
by low efficiency mounts, but it can also result in a 
very low frequency jack-rabbit effect of the power- 
plant oscillations when low frequency disturbances 
are imposed. Such a soft mounting would show 
large static deflections due to engine weight, and 
might require extra room due to engine roll caused 
by torque reaction. Suspension frequencies would 
introduce new problems. 

Ideally, the absolute motions of the sprung and 
unsprung masses (here the powerplant and frame) 
should be damped independently. The practice of 
damping the relative motions between these units 
is a compromise. We make this compromise. The 
efficiency and dynamic rate are controlled in Buick 
mounts; durometer hardness and static spring rate 
are rarely mentioned. 

Another important consideration affecting both 
tuning and damping of the mounting system is the 
relative mechanical impedance of the attaching 
parts. When using a shaker which applies a har- 
monic force of which the frequency can be changed 
gradually, we measure the force as well as the mo- 
tion amplitude and the phase angle for each fre- 
quency. We then can show the mechanical imped- 
ance. This can be very important when large 
masses, such as powerplants, are designed to be 
spring-suspended from relatively light foundations 
such as the automotive frame. 

All the considerations mentioned regarding the 
function of the mounts on shake can be considered 
ultimately as a function of mechanical impedance 
and impedance ratios. The dynamic spring rate of 
the rubber mounts must be appreciably lower than 
the attaching members so that a favorable imped- 
ance ratio can be noted. This requires such units 
as cross-members to be made relatively stiff so that 
maximum mount benefits will be gained. 


To Order Paper No. 25C ... 
...0n which this article is based, turn to page 5. 
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Fig. 4— Instantaneous curves showing relationship of properly tuned 
mounts. 
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Fig. 5 — Damping is advantageous in the region where the ratio of im- 
pressed frequency to the resonant frequency approaches one (1). 
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How we can improve 


Landing and Take-off Performance 
of Transport 


Based on report by 


John G. Lowry 


aeronautical research scientist, National Advisory Committee 
for Aeronautics 
To the SAE Air Transport Activity Committee 


IRST thing that comes to mind when one thinks 

of improving take-off and landing performance 
of transport aircraft is to make the airplane fly 
slower. This will reduce the field length required 
or allow for larger allowable take-off weights to be 
used on a given runway. 

Unfortunately, field length is only one of the 
problems involved in improving the take-off and 
landing performance. In addition, there are such 
problems as climb, glide-path control, “the last 200 
feet,” approach speed, rate of descent, and noise, 
just to name a few. But let’s look at reduction in 
field length and the associated problems from a 
very general viewpoint. 

This should point up some of the basic factors 
and provide a platform from which to evaluate any 
specific system. These studies will in general apply 
to any full-span high-lift system. 

The range of lift coefficients covered extends well 
into the region of the “exotic” high-lift devices 
which should more properly be referred to as “power 
lift.” For the case of power lift most or all of the 
available thrust is used to obtain high lift as well 
as propulsive force. This region differs from 
boundary-layer control aerodynamically in that 
boundary-layer control only prevents separation 
and allows high-lift flaps to develop their potential 
flow theoretical lifting capabilities whereas power 
lift extends the lifting capabilities far beyond these 
theoretical values. From_a power required point of 
view, boundary-layer- control uses only small 
amounts of power—often within the bleed air 
capabilities of jet engines —- while power lift in its 
most effective form would use all of the power de- 
veloped by the engines. 


Since the airplane performance would depend 
upon which of the several power lift systems were 
used, let’s concern ourselves only with the effect 
of the lift coefficient without regard to how it is 
obtained. This of course does not then evaluate the 
merits of the several systems from an economical 
and operational point of view. 

Since any study of this kind should be of a rather 
limited scope, the following ground rules have been 
used: 

1. The transport aircraft used had an aspect ratio 
of 7. It was equipped with full-span high-lift de- 
vices and was assumed to have a wing efficiency 
factor of 0.8. 

2. The wing loading and payload were assumed 
to remain constant for increases in thrust/weight 
ratio, thus making the gross weight and airplane 
size change with changes in T/W. 

3. During the ground run an average deceler- 
ation of 7 ft per sec per sec was used. 


Landing Improvements 


It is the opinion of many engineers that the 
major effort should be applied to improvement of 
landing characteristics — both for now and for the 
future. In order to get an overall picture of how 
some of the airplane variables affect the landing 
field length, Fig. 1 has been prepared. The field 
lengths were estimated using the following approxi- 
mate equation from page 199 of “Airplane Perform- 
ance Stability and Control” by C. D. Perkins and 
R. E. Hoge: 


_ 1 /118 W/S 
Field length = 06 (—— 


It is evident that if the wing loadings are going to 
increase in the future as they have in the past, 
something drastic must be done if runways are to 
be kept at reasonable lengths. 


+ 400 ) 
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Aircraft 


Spotted on this figure are the estimated values of 
field length for the Boeing 80-A transport which was 
put into operation by United Air Lines in 1929 and 
for the Douglas DC-8 transport which United plans 
to put in operation in 1959, just 30 years after it 
started using the 80-A. The most obvious differ- 
ences in these two airplanes from the landing per- 
formance viewpoint are the large differences in field 
length and wing loading with only a small difference 
in Cine, Landing field lengths can be reduced by 
decreasing the wing loading or increasing the lift 
coefficient. But since high wing loadings are almost 
synonymous with long-range high-speed transports, 
the emphasis should be put on increasing the lift 
coefficient. 

The shaded portion of the figure represents the 
lift coefficient range where power must be used to 
obtain the lift. The dividing line between aero- 
dynamic lift and power lift is very optimistic, since 
a value of C.,,,, of between 3 and 4 is about all that 
can be foreseen by the use of trailing-edge flaps of 
large chord and leading-edge flaps, slats, or slots 
even with boundary-layer control. 

Much can be accomplished without the use of 
power lift by utilizing the most efficient full-span 
high-lift devices. For example, increasing the maxi- 
mum lift coefficient from about 2 (the values associ- 
ated with the new jet transports) to a value of about 
4 would reduce the field length by a factor of 2. If, 
however, even shorter field lengths are required or 
wing loadings are increased, then resort to some 
form of power lift would seem mandatory. Which 
of the several forms of power lift will be used will 
depend on the particular airplane and its mission 
and on the research now being conducted. The 
schemes that seem applicable at this time are the 
tilt-wing arrangements, the tilting jet or propeller, 
the deflected slipstream, the jet flap, or a combina- 
tion of one or more of them. All of these schemes 
are capable of vertical take-off and landing with 
sufficient installed thrust. 

Reductions in field length can also be obtained by 
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Fig. 1-— Landing field length requirements decrease sharply 
as maximum coefficient of lift increases and as wing loading 
decreases. 





the use of drag-producing devices such as speed 
brakes, spoilers, and thrust reversers to reduce the 
ground roll. But their usefulness is limited by the 
decelerations that can be tolerated by the passen- 
gers and by the maximum approach speed that is 
consistent with safe landings particularly in limited 
visibility. 


Approach Phase 


In addition to field-length requirements, the ap- 
proach phase of the landing presents very important 
problems that must be solved to substantially im- 
prove the landing performance of a transport air- 
craft. The new jet aircraft without the drag-pro- 
ducing propellers would seem to need some sort of 
glide-path control to assure satisfactory approaches 


‘to the runway. It would seem advisable that this 


glide-path control should be considered in the de- 
sign of the high-lift system to be used since in this 
manner additional moving surfaces, and conse- 
quently weight, might be reduced. 

During landings with limited visibility, we are 
confronted with the problem sometimes referred to 
as “the last 200 ft.” One approach to the problem 
is to provide the pilot with a completely automatic 
system that can function as well as the pilot can 
under conditions of unlimited visibility. It does not 
appear necessary to provide the airplane with more 
stability and control for this automatic system if 
the pilot, when he can see the airport during the 
approach, can make satisfactory approaches and 
touchdowns. The problem then is to give the auto- 
matic device sufficient intelligence so that it can 
perform the task in a manner very similar to the 
human pilot. 

Another approach to the problem, and in addition 
very probably a necessary part of the automatic sys- 
tem, would be a display that would allow the pilot 
to see where he is in relation to the runway, both as 
to position and height. 

One of the reasons why many people believe that 
the take-off problem is less serious than the landing 





problem for aircraft of the future is illustrated by 
the use of Fig. 2. Here the take-off field length is 
shown as a function of both the maximum lift co- 
efficient and the airplane thrust/weight ratio at a 
lift coefficient of 2.2. A very pronounced reduction 
in the field length can be obtained by increasing the 
capabilities of the wing. These increases in lift co- 
efficient also require increases in thrust/weight 
ratio as dictated by the engine-out-climb require- 
ments. 

The thrust/weight ratios required for different lift 
coefficients are indicated along the top of the figure. 
It can also be seen that the take-off field length can 
be considerably reduced by increasing the thrust/ 
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Fig. 2— Take-off field length requirements also decrease as 
lifting capabilities improve. But increases in lift coefficient 
entail increases in thrust/weight ratio because of engine-out 
climb requirements. 
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Fig. 3— Increases in lift coefficient or reductions in wing 
loading decrease length of ground run preceding take-off. 


weight ratio while maintaining a constant lift co- 
efficient. These results (the dashed curve) may be 
somewhat on the optimistic side since the accelera- 
tion-stop distance, which will have its most adverse 
effect at the higher thrust/weight ratios, has not 
been considered. 

For comparison the landing length is presented as 
a function of lift coefficient for the same airplane 
accounting for the fuel burned during cruise. It can 
be seen that the landing field length is greater than 
the take-off field length at the higher values of lift 
coefficient presented. It is interesting to note, how- 
ever, that if the lift coefficient is maintained at 2.2 
and the thrust/weight ratio increased proportion- 
ally to that required for a given C.,,,,, the take-off 
field length is only slightly greater than the landing 
field length. Since some people believe that the use 
of power to obtain lift during take-off is not palata- 
ble, they can obtain take-off field lengths very close 
to the landing field lengths by merely increasing the 
thrust/weight ratio. 

To obtain some idea as to how the ground run 
during take-off varies with lift coefficient, Fig. 3 has 
been prepared. We see as in the landing case that 
increases in lift coefficient or reductions in wing 
loading can result in large decreases in the ground 
run. It is also quite obvious if the future supersonic 
transports are to have take-off wing loadings in the 
order of 180 psf or greater, something must be done 
to increase the maximum lift coefficient. The 


ground runs presented here were obtained by the 
following equation: 


Ve 
Ground run=% f 
0 


d(v)?2 
acceleration 


This figure also presents the thrust/weight ratio re- 
quired to satisfy climb requirements for the differ- 
ent maximum lift coefficients. 

In general, the take-off picture indicates that re- 
ductions in take-off distance at a given wing loading 
may be obtained by increasing the thrust/weight 
ratio at a given lift coefficient or by increasing the 
maximum lift coefficient and the thrust/weight 
ratio. Any attempt to obtain this reduction by re- 
ducing the useful load (fuel and payload) to reduce 
the wing loading and increase the thrust/weight 
ratio soon finds the airplane without either payload 
or range. The method used would of course depend 
upon the thrust/weight ratio required for cruise and 
the field length limitations since a given field length 
as indicated in Fig. 2 can be used with considerably 
less power by increasing the maximum lift capabili- 
ties of the wing than by increasing the thrust/ 
weight ratio alone. 

Some penalty must be paid for short take-off and 
landing capabilities to allow for the additional 
power required, which cannot always beneficially be 
used during normal cruising flight. It is conceiva- 
ble that with improvements in the state of the art, 
powerplants may be provided with greater flexibility 
in operating characteristics and with sufficient 
lightness so that the penalty for short take-off and 
landings may be reduced. The question then is: Can 
we afford the added safety and convenience of 
shorter field lengths? Or perhaps the question is: 
Can we afford not to reduce the airplane’s minimum 
speed, thus reducing the field length and increasing 
the safety level during take-offs and landings? 
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Questions on air suspension 


to door handles get answered when 


Operators Probe Truck Builders 


Based on secretary's report by 


G. H. Maxwell 


Hertz Corp. 


Question: Why use we car hardware 
on commercial vehicles? 

Answer: Price! However, life expectancy of some 
items is: door handles—300,000 cycles; window 


Question: Is braking being improved as the 
gross/empty weight ratio goes up? 

Answer: Smooth stops for unloaded trucks can be 
achieved by a longer travel in the treadle valve, giv- 
ing the driver a better feel of the brakes, or using 
air suspension with a proportioning valve that sup- 
plies air pressure to the brakes in direct proportion 
to the load. 


THIS ARTICLE is based on a panel meeting 
where ““Consumer Fleet Maintenance Prob- 
lems Were Handed to the Manufacturer.” 
O. A. Brouer, Swift G Co., was Chairman; 
R. R. Faller, Ethyl Corp., panel moderator; 
and G. H. Maxwell, Hertz Corp., secretary. 
Question: What are the advantages of dual 
front axles? 

Answer: Increased payloads are possible. For 
the addition of approximately 1500 lb in vehicle 
weight, gross vehicle weight rating can jump as high Users— 


9 LPaY oe F. O. Terrill, Kroger Co. 
R. K. Reese, Kraft Foods Co. 


Members of the panel were: 


Question: Will American manufacturers 


meet the challenge of small European 
trucks? 

Answer: The small U.S. car will have to come 
first. Once a small engine, chassis, and other parts 
have been tooled up, the production of a small com- 
mercial body may be financially possible. To date, 
small trucks have been imported from European 
subsidiaries. 


Question: Can spring shackles be de- 
signed to hold more grease? 

Answer: A greater grease reservoir does not solve 
the contamination problem. Periodic pressure lubri- 
cation is needed to flush out the foreign materials 
that collect from the road. The flush should be done 
in an unloaded spring condition. High priced rubber 
load-carrying bushings would solve the periodic 
lubrication problem. 
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R. W. Thomas, Quality Bakers of Amer- 
ica Co-op, Inc. 


Julius Gaussoin, Silver Eagle Co. 
D. J. Seigel, Hertz Corp. 


Manufacturers— 


D. W. Lee, Ford Motor Co. 
J. H. Letsinger, |nternational Harvester 


oO. 
D. L. Harbaugh, Lee Rubber and Tire 
Corp. 

R. L. Hardin, Trailmobile, Inc. 
E. D. Hendrickson, Hendrickson Mfg. Co. 





regulators—200,000 cycles; light switches—500,0C0 
cycles. Although tougher seats are supplied with 
heavy-duty vehicles, specially developed seats are 
also available. 


Question: What is the future of trailer air 
suspension? 

Answer: Maintenance costs will be equal to or less 
than those for springs in the near future. Operators 
will have to decide if the additional dollars of orig- 
inal cost are worth the advantages of an air ride. 


Question: Have plastics gained in trailer 
usage? 

Answer: Yes—for applications such as skylights, 
bushings, insulators, and name plates. 

No—for structural members. Cost has controlled 
this area. 


Question: When will engineers take back 
light vehicle design from stylists? 

Answer: Management has control of overall de- 
sign, and engineers and stylists follow its lead. To 
bring the fleet operator an economical light truck, 
the mass market has to be considered. 


Question: Are manufacturers interested in 
operator's experience? 

Answer: Yes!!! For example, a “guaranteed 
maintenance cost” program has recently stimulated 
an IBM breakdown of failures in three fleets totaling 
215 vehicles and 39,438,549 miles. Failure codes were 
set up for 276 specific items to evaluate the running 
costs of the operations. Information is fed to the 
designers so they can pinpoint and correct the trou- 
ble spots. Some of the maintenance cost compari- 
sons found are: 


@ Windshield wipers are equal to all of the instru- 
ments. 


@ The electrical system is twice the sum of the 
propeller shaft, springs, steering gear, wheels, and 
transmission. 


@ The battery is equal to the generator and each 
cost twice as much as the starter. 


@ The total of the battery, generator, and starter 
is equal to the cylinder head and valves. 


@ The generator is equal to the sheet metal, in- 
cluding the body, cab, and cowl. 


@ The total fuel system is equal to the engine 
cylinder head, valves, piston rings, and bearings— 
or the rear-axle carrier assembly. 


e Front-wheel bearings are equal to the front 
axle, exclusive of brakes and wheels. 


@ Brakes are twice the clutch. 


e@ The cooling system is the same as the rear-axle 
carrier assembly. 


@ Heaters are equal to propeller shafts. 


@ Mufflers and exhaust pipe are twice the trans- 
mission. 
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Better Avgas 


Based on paper by 


Frederick P. Glazier 
Wright Aeronautical Division, Curtiss-Wright Corp. 
(Presented at the SAE Metropolitan Section) 


N a 150-hr test in a fuel-injection R-3350 engine, 

AK-33X at a 0.2 gram metal per gal concentra- 
tion raised detonation limits without serious side 
effects. Actual results obtained with the use of 
this antidetonant, identified as methyl-cycle-penta- 
dienyl-manganese-tricarbonyl, are shown in Fig. 1, 
which illustrates the relative knock-limited horse- 
power of different concentrations in combination 
with the normal concentration of aviation-mix in 
the full-scale engine. 

The improvement in engine performance is shown 
in still another way by Fig. 2. Here is shown the 
percentage increase in knock-limited horsepower at 
the various test conditions, the rpm being selected 
to simulate airplane take-off, climb, and cruise 
conditions. 

Tests were aiso run in a single-cylinder engine 
to evaluate the relative performance of several con- 
centrations of AK-33X in 115/145 base stock and in 
leaded 115/145 gasoline. These tests revealed the 
following facts: 

@It is possible to get as much response from 
straight AK-33X in the gasoline as can be had from 
adding tel. 

@ The addition of AK-33X to aviation-mix in 
aviation gasoline achieves more response for the 
total amount of additive in the fuel than it is pos- 
sible to get from tel alone. 

@ The use of AK-33X in addition to aviation-mix 
in the fuel increases the engine performance num- 
ber of the fuel considerably without critically af- 
fecting the “tolerability” of the fuel. 


Drawbacks of AK-33X 


The limited testing done thus far shows more 
spark-plug fouling to occur under low power condi- 
tions with AK-33X in the fuel, while at high power 
conditions there is no increase in fouling. While 
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... @ Strong probability. AK-33X additive, a qualified success under test, gives 
promise of improved piston-engine performance. 


no attempt has been made as yet to develop an 
engine burn-out procedure to alleviate fouling, the 
single-cylinder test with avgas containing the anti- 
detonant indicates that such fouling can be greatly 
minimized with proper selection of ignition compo- 
nents. 

Also noted was an increase in exhaust valve stem 
and/or valve guide wear. The 150-hr test verified 
this deleterious effect as well as the spark-plug 
fouling, and it pointed out in addition that: 


1. When heavy guide or stem wear occurs, valve 
failures can be expected and heavy seat wear may 
occur. 


2. Combustion chamber deposits were heavier 
than normal in localized areas such as intake valve 
domes and exhaust valve throats, but apparently 
without detrimental effects on engine operation. 


3. Exhaust system and. power recovery turbine 
deposits were also heavier than normal, but easily 
removed by light dusting. 

It is anticipated that both spark-plug fouling 
and valve stem or guide wear are possible to over- 
come. 


Summary of Good Points 


AK-33X causes no significant increase in metallic 
corrosion in fuel alone, in the water space below the 
fuel, or at the fuel-water interface. It does not 
affect the principal sealants being used in aircraft. 
Since the final, recommended AK-33X concentra- 
tion is unknown, all corrosion studies have been 
made with a concentration of 1.0 gram metal per 
gal above the usual tel content. This was done with 
the understanding that the final concentration 
would be under this amount, and use of a greater 
test concentration should result in data having a 
margin of safety. Work is now being done to de- 
termine the compatibility of AK-33X with every 
type of material with which it or its exhaust prod- 
ucts would come in contact. 


To Order Paper No. S56... 
...0n which this article is based, turn to page 5. 
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Fig. 1— Relative knock-limited horsepower of various concentrations 
of AK-33X in combination with the normal concentration of aviation- 
mix in an R-3350 engine: (upper) at 2900 rpm, (lower) at 2500 rpm. 


Fig. 2— Percentage increase in knock-limited horsepower at 2900, 
2600, and 2500 rpm test conditions, selected to simulate airplane 
take-off, climb, and cruise operating conditions. 
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Fly a Jet Transport 


THIS is the inside story of piloting a commercial jet transport. It tells you 
how to get the aircraft off the ground and into the air, to cruise around, 
and then bring it down again all in one piece. In his paper, the author also 


covers the more ru 
the men from the 


aspects of transport flying, the ones that separate 
He tells how to handle emergencies on take-off, 


analyze and control in-flight troubles, evacuate smoke, make emergency 
descents, and ditch in open water. 


Based on paper by 


D. P. Germeraad 


Convair Division, General Dynamics Corp. 


ERE’S what the pilot does to start, taxi, runup, 
take-off, climb, control cruise, and land a jet 
transport. 


Bringing the Birds to Life 


This is a straightforward operation. An air tur- 
bine starter and starter control valve are provided 
for each engine. A ground starting air connection 
is installed in or near the nose landing gear wheel 
well, or in the wing front spar area. Any engine 
can be started from this pneumatic source. A cross- 
over engine bleed system enables starting of the 
other engines once the initial engine is operating. 
This is shown in Fig. 1. All four engines can be 


brought to ground idle speed within 150 sec. Simul- 
taneous engine starting can reduce this time by 
50% on some turbine-powered aircraft. Time is of 
the essence in quick turn-arounds. 

Assuming pneumatic, electrical, and fuel systems 
to be in readiness, there follow eight specific cockpit 
motions. These are: 

1. Place power control lever in “idle” position. 

2. Move fuel shutoff lever from “off” to “start.” 
This will open the fuel shutoff valve and close one 
of two series switches to the ignition system. 

3. Operate the start switch and hold in the 
“ground start” position. The start switch will ac- 
tivate relays, which will supply power to operate 
the starter air control valve and will energize the 
ignition system. 

4. Monitor engine speed and exhaust gas tem- 
perature while the engine is brought up automati- 
cally to firing rpm, fired, and accelerated through 
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starter cutout speed to an idle speed. At starter 
cutout speed the starter cutout switch will de- 
energize the starter air control valve and ignition 
system. Release start switch when the starter cut- 
out rpm is reached. It will return automatically 
to the “off” position. 

5. Move fuel shutoff lever from “start” to “run” 
position. This opens the ignition switch. 

6. Move power control lever forward to get 80% 
engine speed on the engine started first to provide 
sufficient air for starting the remaining engines. 
Subsequently, started engines may remain at idle 
power. 

7. The start can be aborted by moving the fuel 
shutoff lever to “off” position and releasing start 
switch from “ground start” position. The fuel shut- 
off valve will be closed, the ignition de-energized, 
and the starter air control valve turned off by such 
action. 

8. The engine can be rotated without the appli- 
cation of ignition or fuel by operating the start 
switch to the “ground start” position. 


Taxiing to Runway 


Time and clearance should be coordinated with 
Airway Traffic Control prior to engine start if any 
take-off delay is expected. Once engines have been 
started, taxi immediately to service runway and 
avoid stopping at intersections on the way. It will 
take more power and fuel to get rolling again. 

Normally, the aircraft will leave the ramp with a 
fuel loading in excess of the maximum allowable 
take-off gross weight because of the turbine en- 
gine’s greater fuel consumption rate on the ground. 
The excess will equal the fuel burn-off required for 
normal taxi and runup. Actual take-off will not 
be permitted above the maximum allowable gross 
weight figure. 


Runup and Take-off 


The best way to complete engine runup and take- 
off is to taxi straight to take-off position on the 
duty runway, traffic permitting. Make sure the 
nose wheel is aligned with the runway and not 
cocked to one side. Set take-off power on all en- 
gines, then check oil, fuel, exhaust gas temperature, 
pressure ratio, and rpm for proper readings. When 
you are satisfied with all indications, release brakes 
and start the take-off roll. Detailed cockpit check 
list items will have been completed during the pre- 
ceding three operations. Normal take-off calls for 
acceleration to within 5 knots of V, speed — the 
minimum take-off safety speed— with all wheels 
on the runway, then rotate the aircraft climbing 
out at V,. 


Climb and Cruise Control 


A cruise climb or driftup climb is the most effi- 
cient for jets, as shown in Fig. 2. It takes full 
advantage of fuel burn-off. However, the proced- 
ure will complicate existing airway traffic control 
systems. Altitude conflicts with other aircraft mean 
an altitude stepup or stepdown or staying at an 
assigned altitude. Any one of these represents a 
deviation from the optimum, with subsequent 
marked effect on fuel consumption. Deviations 
from the planned course also will decrease the 
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amount of fuel reserve over the destination unless 
a wind advantage materializes. 

Domestic civil jets seldom will be able to use 
driftup techniques, but must fly an assigned con- 
stant cruise altitude or a step-climb schedule. Ac- 
curate navigation and efficient use of radar may 
ease this problem. Constant altitude cruise data 
are developed from the basic relationship between 
specific fuel consumption (nautical miles per pound 
of fuel) and aircraft airspeed (Fig. 3). Cruise con- 
trol for best range is gained by reducing thrust and 
airspeed as fuel is consumed and aircraft weight 
decreases. If Airway Traffic Control permits, the 
optimum range can be gained by flying a cruise- 
climb flight path, as shown in Fig. 4. Stabilize at 
a constant Mach number and allow the aircraft to 
climb slowly as the weight decreases. 

Fuel management techniques in flight on turbine- 
powered aircraft are quite simple. Once the fuel 
system feed valves and fuel pump controls are posi- 
tioned for flight, little if any further attention is 
required. The system is flexible so that any engine 
can be supplied with fuel from any supply tank. 


Flying in Jet Streams 


The jet stream is a random, rapidly moving air 
mass which winds aimlessly through the upper 


Fig. |—Engine starting system on jet transport. After the first engine 


to be started is in 
cartes of clay eae. 
idle speed within 150 sec. 


operation, a cross-over engine bleed system permits 
Ii four engines can be brought to ground 





How to Fly a 


Jet Transport 


continued 


atmosphere, dipping down at times to 15,000 ft. 
Wind velocities in the heart of these streams may 
easily reach 150 knots (Fig. 5). Fantastic figures 
more than double this have been reported. This 
meteorological phenomenon can be a terrific asset 
or a drastic liability. Advance knowledge or in- 
flight location of the jet core, gained by Doppler- 
Radar and inertial navigation equipment, can mean 
important time and fuel savings to a pilot, whether 
it be a boost from a tailwind component or evading 
one on the nose by circumnavigation or changing al- 
titude. 

Accurate forecasting is a must. Some streams 
lose their punch rapidly or take off on a new tack. 
Alert forecasters may sometimes spot the vagaries 
of the culprit by analyzing pressure trends and thus 
forewarn the flight crew. 

Best use of jet stream depends on a thorough un- 
derstanding of the horizontal and vertical shear 
which is an integral part of its complex make-up 
(Fig. 6). Horizontal wind shear is always greater 
toward the cold air to the north of the jet core, 
sometimes by a factor of three or four times. Clear 
air turbulence is prevalent in this area. Vertical 
wind shear is most predominant above 25,000 ft and 
can increase 10-20 knots/1000 ft in the core vicinity. 
Doppler-Radar will pay its way here in ferreting out 
the best cruising altitude. 

It is always a challenge to buck or ride this magic 
carpet and try to outmaneuver it. It can result in 
greater aircraft utilization and lower operating costs 
for the route-miles flown. 


Clear Air Turbulence 


Clear air turbulence is nothing more than vertical 
and/or horizontal wind shear. It is associated with 
atmospheric abnormalities such as: jet streams, 
temperature inversions, thermal activity and —as 
two West Coast airline stewardesses will tell you — 
strong air currents in the lee of mountain ranges. 
When clear air turbulence strikes unexpectedly, as 
it does, aircraft deceleration procedures are at the 
pilot’s command. These are: 

@ Reduce engine thrust. 

e Extend wing spoilers or speed brakes. 

e@ Lower main gear if designed as a speed brake. 

Airspeed will drop rapidly to the gust penetration 
speed. With the pilot’s knowledge of meteorological 
phenomena, weather forecasts, and the aircraft’s 
capabilities, it should be clear sailing ahead. 


Frontal Weather 


Generally speaking, jet transports will operate at 
cruising altitudes above the weather, but this does 
not preclude meeting weather associated with 
frontal activity and thermal thunderstorms. The 
tops reach 50,000 ft in some cases. These are occa- 
sions for using airborne radar. Reduce airspeed to 
aircraft gust penetration speed. Weave between 
the storm cells to avoid severe turbulent areas. 


Judicious use of radar will improve passenger com- 
fort and reduce airframe structural loads. 

De-icing and anti-icing procedures will be com- 
parable to those used with piston-engine aircraft 
while operating in terminal areas. However, be- 
cause of the increased dynamic heating at higher 
speed, the most likely air temperature for airframe 
icing at cruise is lower (about —15 C) for jets as 
compared to —8 C for piston-engine aircraft. En- 
gine thrust will be unaffected by rain, snow, or hail 
except when using air-bleed for de-icing. In the 
latter case, thrust can be readjusted to normal 
values with some increase in fuel flow. 

Weather radar is worth its weight in U-235 and its 
use cannot be overstressed. Fig. 7 illustrates the 
circumnavigation of severe turbulence and moder- 
ate icing on a flight from Gander to Keflavik by use 
of the electronic eye. 


Landing a Jet Transport 


ILS approach speeds will be 10-20 knots higher for 
the jets. Therefore: 

1. The glide path slope should be 2.5 deg or less. 

2. Greater radiation stability and tightening of 
the present ILS glide path tolerance is desired. 
Only then can the automatic approach coupler do 
its job effectively without porpoising. 

3. There should be a standard geographical posi- 
tion for the middle marker. 

The pilot has approximately 20 sec on a precision 
instrument landing to: 

1. Change from instrument to visual flight at time 
of breakout. 

2. Appraise the situation. 

3. React, taking any corrective action necessary 
such as dissipating excess speed, correcting for 
cross-wind. 

4. Flaring for touchdown. 

Hold aircraft at the recommended speeds to run- 
way touchdown. Excessive speed and/or holding 
the aircraft off the runway will “eat” runway at a 
voracious rate. Approximately 200 ft of runway 
passes with each additional second at these speeds. 
Pilot aids such as “angle of attack” and and “coef- 
ficient of lift” indicators are beneficial. 

Reverse thrust is a requisite for all jet transports 


1. Provide adequate deceleration when wheel 
brakes are ineffectual, for example, on wet asphaltic 
concrete, icy runways, and the like. 

2. Compensate for pilot landing inconsistencies. 

The longest runways will be used on hot days be- 
cause of the high density altitude and resultant loss 
of performance. When an airport has just one long 
runway it may entail increased operations in cross- 
wind conditions. A jet must take a 30-mph direct 
cross-wind in its stride. Sensitivity to cross-winds 
is more pronounced with swept wing designs. Aero- 
dynamic forces tend to roll the airplane toward the 
lee side. This is further aggravated by the narrower 
tread landing gear. Compensation has been more 
than provided for by the installation of a more re- 
sponsive lateral control system using differential 
wing spoilers. 


To Order Paper No. 38A.. : 
... on which this article is based, turn to page 5. 
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Fig. 3 — Constant-altitude cruise data are developed from the basic re- ' 
lationship between specific fuel consumption (nautical miles per ‘S — 
of fuel) and the aircraft airspeed. . ee 


® a 


Fig. 4— Optimum range can be achieved by flying a cruise-climb fligh 
path, assuming that it is by Airway Traffic Control. 

at a constant Mach and allow the transport to climb 
weight decreases. 


Fig. 5 — Polar jet stream at 
confluence of cold and warm air masses. 
of a stream may reach 150 knots, and 
Riding an air stream pays dividends. 





Earthmoving Conference Stresses 


ARTNERS IN PROGRESS pro- 
vided the theme for the 1958 

Earthmoving Conference spon- 
sored by the Central Illinois Sec- 
tion of SAE held April 15 and 16 
in Peoria, Ill. This is the Ninth 
Annual Conference held since its 
inception in 1950. 

The conference opened with a 
short welcoming address by Karl 
L. Mason, general chairman of the 
Conference. Mason pointed out 
that when engineers, manufac- 
turers’ representatives, and con- 
tractors team up to produce effi- 
cient economical earthmoving 
machines, then they are truly 
“Partners in Progress.” 

Col. James H. Frier, consulting 
engineer, Emrich Consulting Co. 
and keynote speaker for the Con- 
ference emphasized that when 
contractors and engineers coop- 
eratively apply the basic principles 
of a sound research and develop- 
men program, again they are truly 
“Partners in Progress”. 

Almost 1600 SAE members and 
guests attended the four technical 
sessions to hear 10 technical 
papers presented. 


Technical Highlights of the Meeting 


LeTourneau - Westinghouse’s 
new 32-ton rear dump truck fea- 
tures a wheelbase of 129 in. This 
is 40-50 in. shorter than rear 
dumps in the 22-25 ton class. 

The new truck is up to 20 ft 
shorter than conventional single- 
axle rear dumps in the 22-25 ton 
class and up to 45 ft shorter than 
tandem-axle rear dump trucks in 
the 30-35 ton class. It has a turn- 
ing circle of 43 ft, which is ap- 
proximately the same as the aver- 


age passenger car. 

A new Hydrair suspension and 
steering design permits 45-deg 
front wheel turning angles. 

One contractor at the Meeting 
revealed that 20% of the down- 
time associated with his earth- 
moving equipment was caused by 
lack of parts while 35% was due 
to external problems, that is, items 
on the outside of a machine such 
as sheaves, cable, hoses, and struc- 
tural failures. 

This contractor suggested the 
following improvements to earth- 
mover manufacturers as an aid 
toward reducing down-time. 


1. A better air filtration system 
to accommodate the greater air- 
flow required for the new higher- 
output engines. 

2. A heavier-duty electric sys- 
tem to permit increased night 
work. 


3. Fully scaled bearings 


KEYNOTE SPEAKER at the Conference =< Col. 
James H. Frier. Frier discussed the 
principles essential to a sound eceae 
program, slanted particularly to the man in the 
earthmoving industry. 


sheave assemblies. 
4. Better plumbing systems for 
the transfer of air or hydraulics. 
5. Better cable and hydraulic 
systems. 


The 2-engine powerplant used 
with off-highway equipment is at 
present restricted to: a 2-axle 
drive, and a torque converter 
transmission. This lack of flexi- 
bility plus the higher initial cost 
of two transmissions puts the 2- 
engine arrangement at a definite 
disadvantage to a single-engine 
system. 

Lack of a compounding gear 
capable of connecting with a 
single axle makes the 2-axle drive 
a must. No presently available 
transmission is capable of provid- 
ing the gear splits and transmit- 
ting the torque. 

The torque-converter transmis- 
sion is required because the two 
engines are finally compounded at 
the wheel-to-ground contact. The 
converter characteristics are such 
that the differences between en- 
gines, whether caused by engine 
condition or throttle position, can 
be absorbed. 


The total transmission cost for 
a 2-engine unit in the 400-hp size 
is 60% greater than the compara- 
ble transmisssion for a single 
400-hp engine. 

Approximately 560 SAE mem- 
bers and guests attended the an- 
nual dinner banquet to hear 
Countess Maria Pulaski relate her 
exciting experiences as an espi- 
onage agent in World War IL. 
Toastmaster for the occasion was 
George Eger, chairman of SAE 
Central Illinois Section. 


Presenting technical papers at SAE Central Illinois Section’s 


E. A. Richards 
Borg-Warner Corp. 


Coterpilier Spaces Co. 


E. O. Martinson 
Koehring Co. 


Construction Methods & 
Equipment Magazine 


H. T. Perez 
teFoomaanl Midinibeuns 
Co. 
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Engineer-Contractor Cooperation 


PARTICIPANTS at Earthmoving Industry Conference: (front row, left to right) Commander H. W. Whitney, U.S. Naval Reserve; J. Gerber, 
Glidden Paint Co.; H. S. Eberhard, president, Caterpillar Tractor Co.; . Countess Maria Pulaski, guest dinner speaker; K. L. Mason Cater- 
pillar and chairman, 1958 Earthmoving Industry Conference; William K. Creson, 1958 SAE president; and J. W. Bridwell, Caterpillar. 

Back row, left to right: A. W. Van Herke, Allis-Chalmers Mfg. Co.; John A. C. Warner, SAE secretary and general manager; Colonel J. 
H. Frier, Emrich Consulting Co. and keynote speaker; P. B. Benner, Caterpillar; A. Mann, Hyster Co.; E. E. Iisgren, executive vice-president, Le- 
Tourneau-Westinghouse Co.; J. Greenlee, president, 1958 Earthmoving Manufacturers’ Auxiliary; J}. L. Mack, Inland Steel Co.; and G. W. Eger, 
Caterpillar and chairman, SAE Central Illinois Section. 


9th Annual Earthmoving Industry Conference were: 


K. F. Schauwecker Com. H. W. Whitney D. A. Armstrong 
e Steat'c Saak U. S. Steel Corp, U. S. Naval Selene’ bie aee ‘Ceare Co S. J. Groves & a Co. 
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Military Defense Topics Highlight 
Texas Aircraft Production Meeting 


HREEFOLD OBJECTIVE of our 

military defense system is to 
provide deterrent power (the 
power to retaliate overwhelm- 
ingly); defense capability; and 
the power to wage “brush fire” or 
localized warfare. That’s what 
Congressman Bruce Alger told 300 
or more members and guests at- 
tending the 4th Annual Aircraft 
Production Meeting sponsored by 
SAE’s Texas Section. 

Major-General J. P. McConnell, 
Commander, Second Air Force, in- 
dicated that missiles and aircraft 
will complement one another in 
this defense effort. 

I. Nevin Palley, vice-president 
of engineering, Temco Aircraft 
Co., advocated a return to basic 
research to find defensive systems 
that cannot be knocked out by 
potential enemies. 

Gifford K. Johnson, vice-presi- 
dent, production, Chance Vought 
Aircraft, Inc., told SAE’rs that 
equipment for the pilot is becom- 
ing more complex and more nec- 
essary in fast jets, and discussed 
the absence of such pilot aids as a 
major difference in manufacture 
of missiles. 

Eric Jonsson, president of Texas 
Instruments, Inc. gave a short in- 
troductory speech of we!:ome. 


Retaliatory Force 

The Strategic Air Command, 
with its bomber aircraft, air re- 
fueling tankers, and worldwide 
network of bases, provides the 
principal element of our retalia- 
tory forces, Alger revealed in his 
address entitled “The Military 
Budget and Where It’s Going.” 
In addition, overseas air units in- 
clude both manned aircraft and 
Matador missiles capable of pro- 
viding a long-range nuclear 
punch. 

“Our Navy’s carrier task forces 
are deployed well forward in both 
European and Far East waters, 
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and constitute a nuclear striking 
force to be reckoned with.” 


Continental Defense 

Our present early warning sys- 
tem stretches from the Mid-Pa- 
cific across the Northern edge of 
our continent and includes the 
North Atlantic approaches. In 
addition to the various warning 
lines on land, sea, and air, this 
system includes a complex com- 
munications and electronic con- 
trol system. “Some 60 Nike-Ajax 
ground-to-air missile battalions 
are in readiness together with a 
system for controlling their fire.” 

Numerous fighter-interceptor 
units are active in the Continental 
Air Defense System, many of these 
with missile and rocket capability, 
including nuclear warhead rockets. 

“The Navy operates picket ships 
and aircraft over the seaward ex- 
tensions of the land-based radar 
lines and maintains anti-subma- 
rine patrol.” 


Brush Fires 

To handle local skirmishes, In- 
fantry division firepower has been 
increased tremendously. 

“Other major combat units in- 
clude 12 brigades, separate battle 
groups and regiments, and four 
Army missile commands.” Also, 
“we have over 100 separate combat 
battalions, including many mis- 
siles and rocket battalions capable 
of employing nuclear warheads, 
and more than 20 aviation com- 
panies.” 

Three divisions and three air 
wings of the Marine Corps main- 
tain combat readiness, supported 
by ground units capable of em- 
ploying nuclear weapons. 

Almost all of the combatant 
ships of the Navy have some sort 
of anti-submarine capability. 
These forces include ASW support 
carriers and their specially fixed 
and rotary-winged aircraft, land- 
based anti-submarine patrol air- 


craft and air ships, destroyers and 
patrol vessels, and a sizable num- 
ber of hunter-killer anti-sub sub- 
marines. 

Anti-submarine weapons in- 
clude acoustic-homing torpedoes, 
atomic depth charges, and other 
devices. 


Room for Both Airplanes and Missiles 


The airplane and the missile 
will complement one another long 
into the foreseeable future, Major 
General J. P. McConnell, Com- 
mander, Second Air Force, told 
SAE members at the meeting. 

“Despite efforts to accelerate 
the integration of missiles, it is 
difficult to determine how much 
time it will take,” said McConnell. 
“Therefore, since we must not 
take any chances where main- 
taining our deterrent strength is 
concerned, we must continue to 
modernize our manned bombers 
and at the same time devote every 
possible effort to the rapid buildup 
of a reliable strategic missile 
force.” 

“While missiles will certainly 
have an increasingly important 
role in strategic warfare, the tran- 
sition from an all-bomber to a 
mixed-missile-bomber force must 
be accomplished in an orderly 
fashion so that there will be no 
gaps in SAC’s strength to deter 
Communist amibitions. And, bar- 
ring the possibility of a major 
technological breakthrough that 
could make both the plane and the 
missile obsolete, there will con- 
tinue to be certain jobs in which 
manned aircraft will be more ef- 
fective.” 

On the other hand, “it would be 
tragic to underestimate the pres- 
ent or potential capabilities of the 
strategic missile. Its quick reac- 
tion time and virtual immunity to 
the effects of bad weather are 
enough to justify whatever ex- 
penditures of time and money are 
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required to develop them to full 
operational capabilities.” 


Wants Missile Program Revised 


Additional investment and tech- 
nical effort associated with de- 
fense weapons which are depend- 
ent on electronic aids and which 
are to be used for area type 
defense should be minimized, sug- 
gested I. Nevin Palley, vice presi- 
dent of engineering, Temco Air- 
craft Corp. in his address entitled 
“Missiles — Their Place Today and 
in the Future.” 

Instead, we should prosecute 
vigorously, with greatly increased 
funds, basic and applied research 
in physical sciences towards non- 
electronic approaches to defense 
weapon systems, advocated Palley. 

Palley called for accelerated de- 
velopment of ICBM weapons but 
suggested that we restrict our- 
selves to one ICBM and one IRBM, 
terminating other duplicating 
projects. 

Also, Palley suggested that we 
proceed with development of two- 
stage offensive weapons, utilizing 
missiles launched from subma- 
rines and manned aircraft. 


Greater Automaticity for Aircraft 


Increased use of automatic 
equipment can be expected in the 
aircraft of today and tomorrow, 
revealed Gifford K. Johnson, vice- 
president, production, Chance 
Vought Aircraft, Inc. 

“The differences in aircraft and 
missiles systems are disappear- 
ing,” Johnson said. “We are mov- 
ing to more complex aircraft 
weapons systems and to the need 
for more automatic equipment to 
perform functions a pilot could 
not respond to in the time he has 
to react.” 

“In this developing age of astro- 
nautics,” Johnson said, “space 
craft and contemporary craft are 
manned missiles . . . compromises 
are made to provide for the pilot 
in an aircraft — for creature com- 
fort, for control from a central 
point (cockpit), for safety devices, 
for landing, and for escape.” 

“These elements are not neces- 
sarily present in a missile. But in 
our weapons system management 
the human pilot must be pro- 
vided for.” 

Special mention is due Lee Liv- 
ingston, chairman, SAE Texas 
Section and W. M. Bludworth, 
general chairman of the Meeting 
for the part they played in making 
this such a successful meeting. 
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GUEST SPEAKERS at SAE’s Texas Section Aircraft Production 
Meeting. From left to right: G. K. Johnson, vice-president, 
production, Chance Vought Aircraft, Inc.; |. N. Palley, vice- 
president, engineering, Temco Aircraft Co.; Bruce Alger, 
United States Congressman, Fifth Congressional District 


L. P. Livingston, chairman, SAE Texas Sec- 
tion (left), W. M. Bludworth, general 
chairman of the Meeting, and Eric Jonsson, 
president, Texas Instruments, Inc., get to- 
gether before the meeting. Jonsson gave 
the introductory speech at the meeting. 


GUEST SPEAKER Maj.-Gen. 
J. P. McConnell, commander, 
Second Air Force, described 
SAC’s role in our military de- 
fense program. 





ONE POUND ADDED 


to the weight of a nuclear submarine 
powerplant, means five to seven 
pounds must be added to the overall 
ship-weight to keep balance and dis- 
placement under control. Im addi- 
tion, if the center of gravity of the 
plant is moved one foot, the diameter 
of the hull must be increased about 
two feet in order to keep stability. 
(John L. Helm, General Dynamic’s 
Electric Boat Division at SOUTH- 
ERN NEW ENGLAND in April.) ... 

Surprisingly enough, total money 
spent on iuclear power projects for 
marine application breaks down to 
approximately 11% on physics; 28% 
on mechanical engineering; 11% on 
electrical; 38% on metallurgical; 7% 
on chemical. The remainder goes to 
operational engineering and testing 
. . . thus relatively minor are nuclear 
aspects. Most time goes toward ap- 
plying old engineering principles to 
new problems. 


4%, million cars will be scrapped this 
year, and 2% million more people will 
buy cars ... thus the 1958 new car 
market should reach the grand total of 
6% million —if this year turns out to 
be average. But, whether it will or 
not is still anybody’s guess, Chrysler’s 
E. C. Quinn told DETROIT SECTION 
April 21... 


A complete revolution over “cube” has 
occurred in the trucking industry 
stated IHC’s W. E. Petersen, because 
operators have found their loads lighter 
and bulkier, while finding cargo space 
used-up before legal weight limits are 
reached. (NEW ENGLAND SECTION, 
April 1.) 
* a * 


An aircraft-towing tractor, devised by 
SAE member Bruce Hanna, was one of 
the products displayed to the COLO- 
RADO SECTION in March. Manu- 
factured by American Coleman Co., 
the device has a spool-valve rear 
wheel steering control . . . the tractor 
keeps a straight-ahead position when 
the control is released. 
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Rambling . . 
THROUGH THE SECTIONS 


Your chanees for survival in a head-on 
collision are about the same whether 
your car is a unit-body or a frame- 
structure. It’s the lapbelt and the 
car’s uncluttered interior that may 
save you... according to D. M. Severy 
at NORTHERN CALIFORNIA SEC- 
TION in April. 


The Section’s SOUTH BAY DIVI- 
SION, in April, heard Solar’s P. W. 
Pichel tell of a 55-hp Titan engine for 
propulsion of one-man helicopters, and 
a 100-hp Saturn engine for marine 
propulsion— both now under con- 
struction at Solar. 


Editorial . . . 
(From Central Illinois Section Newsletter) 


Xvxn though our typxwritxr 
is an old modxl, it works quitx 
wxll, xxcxpt for onx of thx kxys. 
Wx havx wishxd many timxs 
that it workxd pxrfxctly. It is 
trux that thxrx arx 46 kxys that 
function wxll xnough, but just 
onx kxy not working makxs thx 
diffxrxncx. 

Somxtimxs it sxxms to mx 
that our Sxction is somxwhat 
likx our typxwritxr—not all thx 
mxmbxrs arx working propxrly. 

You may say to yoursxlif, 
“Wxll, I am only onx pxrson, 
I won’t makx or brxak thx 
Sxction.” But it doxs makx a 
diffxrxnex, bxcausx thx Sxc- 
tion, to bx xffxctivx nxxds thx 
activx participation of xvxry 
mxmbxr. 

So, thx nxxt timx you think 
you arx only onx pxrson, and 
that your xfforts arx not 
nxxdxd, rxmxmbxr our typx- 
writxr, and say to yoursxlf, “I 
am a kxy pxrson in thx Sxction, 
and I AM nxxdxd for thx suc- 
exssful functioning and growth 
of thx Cxntral Illinois Sxction, 
and I WILL participatx in Sxc- 
tion activitixs. 

(Anonymous) 


Ways to get non-member interest in 
SAE were aired at a recent brain- 
storming session of the SAE Member- 
ship Committee. Many SAE Sections 
contributed by detailing their various 
procedures. Among those touted as 
most effective were: 

@ 20 tickets sent to each member be- 
fore meetings, with a request that he 
contact and bring interested associates 
and friends. (SAN DIEGO) 

@ Those meetings featuring an espec- 
ially outstanding speaker are tabbed 
“For Members Only.” Interested non- 
members begin to ask about how they 
can get on the “inside.” (MID- 
MICHIGAN) 

@ National meeting registration cards 
are scanned for non-members, sepa- 
rated and listed in Section territories, 
and passed on to the respective Sec- 
tions for follow-up. (NORTHWEST) 
@ Following attendance at a meeting, 
guests are sent a personal letter noting 
their interest. Copies are sent to com- 
pany representative and the member 
who invited the guest. If the guest 
attends more than one meeting, the 
second personal letter encourages him 
to find out about membership. (DE- 
TROIT) 


M. E. Ensor, BALTIMORE SECTION 
chairman (left), introduced Speaker 
John 8S. Wintringham at the March 13 
meeting. The Ethyl research advisor 
spoke on automotive fuels. 
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National and local road building programs were discussed 
April 17 at the TWIN CITY SECTION by panel members, 
left to right, Ira E. Taylor, U. S. Bureau of Public Roads; 
Walter Schultz, Minnesota Highway Department; Gene S. 
Hart, Letourneau-Westinghouse Co.; and A. C. Overbee, 
U. S. Bureau of Public Roads. 

Also present was SAE President W. K. Creson, who spoke 


Why, how and where to put your money was discussed by 
two representatives from Eaton & Howard, Inc., an in- 
vestment firm which handles mutual investment funds... 
at the April meeting of MID-MICHIGAN SECTION. 
Discussing economic problems before the meeting are, 
left to right: H. T. Daunt, Chevrolet Motor Division; Karl 
Schwartzwalder, AC Spark Plug Division; P. B. Zeigler, 


on SAE growth and progress through the years. Section chairman; and H. D. Wright, AC Spark Plug. 


What the rubber industry would 
like to make is a series of stan- 
dardized air springs that could be 
“shelf items” like tires, said Good- 
year’s A. B. Hirtreiter in April at 
SOUTHERN CALIFORNIA SEC- 
TION. 

Left to right: J. C. Buckwalter, 
Section chairman; Speaker Hirt- 
reiter; and R. A. Garrison, Section 
vice-chairman, Truck and Bus 
activity. 


University of Washington’s Col- 
lege of Engineering conducted its 
Seventh Annual Motor Vehicle 
Maintenance Conference March 
24-25 .. . with the NORTHWEST 
SECTION one of six co-sponsors. 

Section vice-chairman and 
chairman of the Conference 
Trustees, L. M. Landwehr (left), 
opened the meeting and introduces 
“Kick-off” Speaker Lee Ketchum. 
Ketchum was responsible for origi- 
nally getting the conference under- 
way seven years ago, served as the 
first chairman, and as chairman 
for several years following. 


R. E. McAfee, right, shows a cutaway 
of IHC’s Selec-o-Matic transmission, 
and explains its operation before pre- 


senting a paper on “Modern Truck 
Transmissions” at TEXAS GULF 
COAST SECTION’S March meeting. 
The speaker is project engineer in the 
transmissions engineering department, 
IHC’s Motor Truck Division. 


SAE President W. K. Creson was on hand 
April 14 to present awards at the PITTS- 
BURGH SECTION annual student award 
competition .. . first place winner was Louis 
J. Polaski of Carnegie Institute of Tech- 
nology, second place winner was David 
Gestler of University of Pittsburgh. L. to r.: 
W. M. Rohrer Jr., faculty advisor, University 
of Pittsburgh; Winner Polaski, who spoke 
on “Power Losses;” W. K. Creson; Section 
Chairman R. P. Gilmartin; D. W. Ver Planck, 
head, Department of Mechanical Engineer- 
ing, Carnegie Institute of Technology; Win- 
ner Gestler who spoke on “Torsion Bar vs 
Air Spring Suspension.” 
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R. K. Hirchert 
1948-49 


P. M. Rothwell 
1949-50 


J. T. Bowling 
1950-51 


DETROIT’S JUNIORS... 
mark 10th anniversary 


N their 10th anniversary, the DETROIT SECTION 
JUNIOR ACTIVITY is celebrating a decade of ex- 
pansion and development —led by the junior Ex- 
ecutive Committee chairmen pictured right and 
left of this article. 

In December of 1947 a survey indicated that 500 

Detroit Section Junior Members might be inter- 

ested in a Junior group distinct from the regular 

Section .. . in December of 1958, 1100 Junior mem- 

a‘ bers were not only interested, but active. Unique 

«= —_ in SAE, the Detroit Junior Activity is the first and 

W. E. Oliver only organization of its kind throughout SAE Sec- 
1957-58 tions. 

The plight of the Juniors was first heard in 1947 
when a representative group of Junior members met with Detroit Section 
Chairman Robert Insley. The Juniors pointed out that a separate Junior 
Activity, organized along the same lines as the regular Section, would 
allow the younger members to participate more actively. When one out 
of three Juniors responded enthusiastically to the prospect of a Junior 
Activity, the group was formally organized with Vincent Ayres chairman 
and Harry E. Chesebrough Senior member Counselor. 

C. F. Kettering launched the first meeting (April 1948) speaking, appro- 
priately enough, on “Opportunities for the Future.” The second meeting 
was an all-Junior program “three-ring circus” — which has become the 
popular trademark — three Junior members present papers on the same 
subject, three Senior members are available for questioning, and a Junior 
acts as moderator. 

Field trips, pane] discussions, dinner meetings . . . plus the planning and 
coordination necessary for each meeting have provided a well-rounded 
program for the Junior’s Section year. 

Committees on Membership, Meetings Publicity, Meetings Attendance, 
Meetings Operation, Reception, Preprint, and Student Activity, give any 
of the 1100 Junior members an opportunity to participate. 

Leaders of the Activity include a Vice-Chairman, Junior Activity, on the 
Detroit Section Governing Board, and a Junior Activity Executive Com- 
mittee. Section Vice-Chairmen since 1947 have been: Harry E. Chese- 
brough, 1947-49; Philip J. Kent, 1949-50; Carl T. Doman, 1950-51; Vincent 
Ayres, 1951-52; John P. Butterfield, 1952-53; John R. Splitstome, 1953-54; 
Charles T. Langley, 1954-55; Milton J. Kittler, 1955-56; Charles W. Ohly, 
1956-57; Harold C. MacDonald, 1957-58. 


Participants in the January 27 “three-ring-circus’ meeting, left to right: 
Senior consultants — J. E. Charipar, chief styling engineer, Chrysler Export 
Division; H. Drew, chief engineer, GMC Overseas Operation; and S. Dan- 
iloff, Foreign Car Associates. Speakers— A. P. Anderson, Ford Product 
Engineering; R. F. Jenson, American Motors Automotive Research; and 
D. L. Cohoe, Chrysler Engineering. Subject of the session was “Probing 
the Puddlejumpers.” 


N. J. Van Halteren 
1952-53 


J. A. Miller 
1953-54 


J. A. Crabtree 
1955-56 
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Parks Air College captured the Student Award Ban- 
ner in ST. LOUIS SECTION’S annual paper com- 
petition. For the past three years, Section members 
have staged and judged papers presented by stu- 
dents from Missouri School of Mines and Parks Air 
College. Individual winners receive cash prizes, while 
the winning Student Branch gains custody of the 
banner. 

Section Chairman W. E. Williamson (right) pre- 
sents cash awards to student winners, left to right, 
Jerry Whitehouse of Missouri School of Mines; and 
N. Stack and G. Wood from Parks Air College. 


The importance of automotive ground support ve- 
hicles in missile launching was described by George 
D. Evans of Sperry Utah Engineering Laboratory 
at SALT LAKE GROUP in March. 

Pictured at the meeting, left to right: O. W. Har- 
rah, Section vice-chairman; Speaker Evans; J. P. 
Bywater, Section chairman; and J. C. Bates, Section 
secretary. 


SAE NATIONAL MEETINGS 


e June 8-13, 1958, Summer Meeting, 
Chalfonte-Haddon Hall, Atlantic City, N. J. 


e August 11-14, 1958, West Coast Meeting, 
The Ambassador, Los Angeles, Calif. 


e September 8-11, 1958, Farm, Construction 
and Industrial Machinery, Production Forum, 
and Engineering Display, Milwaukee Auditorium, 
Milwaukee, Wis. 


e September 29-October 4, 1958, Aeronautic Meeting, 
Aircraft Manufacturing Forum, and Engineering 
Display, The Ambassador, Los Angeles, Calif. 


e October 20-23, 1958, Transportation Meeting, 
Lord Baltimore Hotel, Baltimore, Md. 


e October 21-24, 1958, Diesel Engine Meeting, 
Lord Baltimore Hotel, Baltimore, Md. 


e November 5-6, 1958, Fuels and Lubricants 
Meeting, The Mayo, Tulsa, Okla. 


e January 12-16, 1959, Annual Meeting, and 
Engineering Display, Sheraton-Cadillac and 
Statler Hotels, Detroit, Mich. 
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story for May 


SAE Handbook Priced 


Toward Breakeven Point 


RICE TO MEMBERS of one copy of the SAE HANDBOOK has been 
raised from $1 to $3.50, effective with the next Handbook, scheduled 
for publication by January 1, 1959. 


SAE Council made the increase at its April 11 meeting, upon 
recommendation of the SAE Finance Committee. 


Pointing up need for the advance, the Finance Committee stressed 
its established philosophy that the cost of special services should be 
charged to the members desiring them. 


A $5 price — which would put SAE Handbook on a self-supporting 
basis — would be more logical than the $3.50 price recommended, the 
Finance Committee said. “However,” it added, “in the light of cur- 
rent economic conditions, it would seem propitious at this time not 
to make too big a jump in price; to consider a second increase at a 
later date when conditions are more favorable.” 


“Continued expansion of Society services into new technical areas, 
combined with increased requirements in traditionally-served areas, 
requires the production of additional revenues,” the Finance Com- 
mittee adds. 


At the same time it recommended increase in SAE Handbook prices, 
the Finance Committee told Council of a long-range financing study 
which it had recently started. The aim is to equip the Society with 
long-range policies to which projected expansion of services may 
be progressively keyed. 


Non-member Prices 


Non-member price for the SAE Handbook remains at $20 per copy, 
but a new scale of quantity prices and discounts have been set up to 
encourage buying by companies having SAE members in their employ. 


1959 SAE Handbooks will be available to companies in which SAE 
members are employed at a single-copy price of $12, and: 


@ At a 10% discount, if the order reaches SAE head- 
quarters before September 1, 1958; 


@ At quantity prices running as low as $8 per copy for 
more than 15 copies. 


Pope, Jr.,... 


... to deliver 1957 Horning 
Memorial Lecture and re- 
ceive Award. 


RTHUR Wilson Pope, Jr. has been 

selected by the Horning Memorial 
Board of Award to deliver the 1957 
Horning Memorial Lecture. Cited for 
“his more than 30 years of distin- 
guished active service in the field of 
mutual adaptation of fuels and en- 
gines,” Pope will receive the Horning 
Memorial Award following his lecture 
presentation. 

Pope’s paper, entitled “Single-Cyl- 
inder Engine-Fuel Research,” will be 
given on June 11, during SAE Summer 
Meeting in Atlantic City, at the Horn- 
ing Award Luncheon. 


A. W. Pope, jr. 


Since 1924 Pope has been with Wau- 
kesha Motor Co., and now serves as 
chief research engineer. He is a grad- 
uate of MIT and has been a member 
of SAE since 1925. His SAE offices 
have included chairman of the Mil- 
waukee Section (1936-37), vice-presi- 
dent representing Diesel Engine Activ- 
ity (1937), and SAE Councilor (1956- 
58). 

The Horning Memorial Award, es- 
tablished in 1938 in memory of the 
late Henry L. Horning, will be pre- 
sented by Lloyd Withrow, chairman of 
the Horning Memorial Board of Award. 
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Maybe you heard it... 


. . . over a recent NBC nation-wide radio pro- 


gram honoring SAE engineers. 


séTOMORROW’S MEN OF TODAY,” these SAE engineers, paving 


the way for 


“ .. Man, who must reach ever 
farther out and move ever faster.” 


PROPELLING POWER is the story . . . AND it’s the story of SAE 
(which came into being when foresighted engineers envisioned the 
practical production of the “horseless carriage” way back when!) 


There is something of SAE in every passenger car, truck, bus — 
“in every military and civilian aircraft produced in our nation today.” 


Missiles-rockets—satellites — tomorrow’s problems being wrestled 
with NOW ... and by SAE engineers. 


“So,” as NBC’s Alex Dreier said, “Godspeed to the automotive 
engineers ... tomorrow’s men of today!” 


136 ENGINEERS ... 


... comprise first SAE Consultants booklet 


136 SAE CONSULTANTS, from the 
Belgian Congo to California, compose 
the first annual SAE Consultants list- 
ing, recently released through SAE 
Placement Service. The 38-page book- 
let contains SAE members available 
for on-call, part, or full-time consult- 
ing work, and has been sent to the 
more than 1000 prospective employers 
now using SAE Placement Service. 
Their reaction has been very favorable. 
Some of the larger companies have re- 
quested additional copies for distri- 
bution. 


Geographic availability, speciality, 
and background are submitted by each 
consultant, and indexed according to 
locational preference. 36 experienced 
engineers will go “anywhere”, specific 
areas include EASTERN U.S.— 42; 
WESTERN US.—21; SOUTHERN 
U.S.—6; CENTRAL & MID-WEST — 
34; and CANADA—3. Two consult- 
ants, living in England and Monaco, 
prefer European work, while two in 
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Hungary and West Africa state no 
preference. 

A wide variety of engineering areas 
are offered, with general to specialized 
experience available. Specializations 
such as tape-recording smokemeters, 
hard facing by applying Stellite, trop- 
ical conditions in automotive fields, 
and design of pre-fabricated stair- 
ways, are indicated by the engineers. 
Experience in cost reduction, sales, 
and factory organization, are noted as 
well as design, construction, and de- 
velopment in many engineering fields. 
In addition, members offer services in 
estate planning for engineers, inter- 
pretation of principles of engineering 
for law firms, photography, and edi- 
torial writing. 

All consultants listed will be checked 
annually for up-to-date data, and ad- 
ditional consultants will be added. 
Requests for copies of SAE CON- 
SULTANTS should be sent to the SAE 
Placement Service; SAE consultants 
may be contacted directly. 


You'll... 


be interested to know 


JEROME LEDERER, Flight Safety 
Foundation, has been appointed one 
of SAE’s three representatives on the 
Daniel Guggenheim Medal Board of 
Award. He will serve three years, suc- 
ceeding M. G. Beard whose term ex- 
pires September 30. 

Other SAE members currently serv- 
ing three years on the Board are D. R. 
Shoults, General Electric Co., and J. B. 
Wassall, Lockheed Aircraft Co. 

The Medal is awarded annually 
“honoring persons who make notable 
achievements in the advancement of 
aeronautics.” 


R. E. CROSS, Cross Co., is now 
SAE’s Special Advisor to the President 
on Electronic Computers. 


AIR TRANSPORT, AIRCRAFT, 
BODY, AND DIESEL ACTIVITY 
COMMITTEES have two new mem- 
bers each. C. W. Maynard, Union 
Carbide Corp., and L. G. Romberg, 
Scandinavian Airlines System, have 
been appointed to Air Transport; Har- 
old Hertenstein, McDonnell Aircraft 
Corp., and B. R. Teree, Greer Hydrau- 
lics, to Aircraft; R. E, Halatek, Ply- 
mouth Division, Chrysler Corp., and 
R. E. McMillen, Budd Co., to Body; 
A. H. Fox, Standard Oil (Indiana), and 
R. E. Taylor, Murphy Diesel Engine 
Co., to Diesel Engine. 


J. H. FAMME, Convair Division, 
General Dynamics Corp., is Planning 
for Progress Committee’s newest mem- 
ber. 

* 

THE NEED FOR BASIC TABLES 
OF SCIENTIFIC DATA relating to 
physical constants and properties of 
materials is now under survey by the 
newly established Office of Critical 
Tables. 

Sponsored jointly by National Re- 
search Council and National Academy 
of Sciences, the Office of Critical Tables 
will: 


@ Coordinate compilation of criti- 
cal tables on a continuing basis; 


@ Develop uniform editorial stand- 
ards for their presentation; 


@ Provide a central indexing and 
directory service for all tables 
projects in progress. 


JOHN M. CAMPBELL, General Mo- 
tors Research Staff, who attended the 
organization meeting on February 3, 
has been appointed SAE’s representa- 
tive on the Advisory Board, Office of 
Critical Tables. 





What Tomorrow's 
Diesel Fuel Will Need 


Based on paper by 


GROVER C. WILSON 
Ethy! Corp. 


(Presented at SAE Metropolitan Section) 


a improvements needed for die- 
sel fuels, if they are to keep pace 
with developments in high-speed die- 
sel engines, are: 


@ Reduced sulfur content where it 
is running well above the average. 

@ Better stabilizers. 

@ Combustion improvers. 


For two reasons future diesel fuel 
should show a reduction in sulfur con- 
tent for fuels that are now approach- 
ing the high limits: 


1. Engine tests have now proved con- 
clusively that the use of high-sulfur 
fuel causes an increase in engine de- 
posits and wear. 

2. With certain refinery equipment 
combinations, an economic way for re- 
ducing the sulfur content of diesel 
fuels is now available. 


Hydrogenation has long been known 
to reduce the sulfur content as well as 
to increase the cetane number of die- 
sel fuels. Its use for these purposes, 
however, had to await an economic 
supply of hydrogen. Hydrogen is now 
available in most refineries as a by- 
product of equipment installed for re- 
forming low-octane naphtha to high- 
octane gasoline stocks. In several 
refineries, some of this hydrogen is 
being used to up-grade distillate fuels. 

The use of stabilizers and combustion 
improvers will be particularly needed 
with the catalytically cracked distil- 
lates that will probably be used in- 
creasingly to meet the rising demands 
for diesel fuels. 

Stabilizers are needed to minimize 
the formation of both insoluble resi- 
dues and soluble gummy material. No 
single stabilizer as yet solves the prob- 
lem for all fuels. Thus, today, stabil- 
izer selection is largely a _ tailoring 
proposition. Extensive development 
programs are under way. Also, at the 
present time there is great need for 
procedures that will identify unstable 
fuels and those that become unstable 
upon blending or during storage. 

There is a great need for combustion 
improvers, which will make diesel fuels 
burn more completely in engines. Such 
additives would increase engine out- 
put, reduce combustion deposits, and 
improve exhaust conditions. Research 
on this type of additive has offered 
promise, but no practical solution for 
distillate fuels has yet been reported. 

An ignition-improving compound — 
amyl] nitrate —is already available. It 
increases the cetane number and short- 
ens the period of delay between fuel 


injection and its rapid burning in the 
engine. Under certain operating con- 
ditions ignition quality becomes im- 
portant. The effect of low temperature 
of the compressed air at the time of 
fuel injection can be overcome by im- 
proved fuel ignition quality. Also, 
proper timing can be obtained for the 
beginning of fast combustion, which 
improves engine efficiency. 


To Order Paper No. S64... 
on which this article is based, see p.5. 


3 Adhesive Types 
Meet Auto Requirements 


Based on paper by 


C. J. RAWSON 
Chrysler Corp 


HREE major types of adhesives are 
being used in the automotive indus- 
try. These are: 


1. Thermosetting or vulcanizing ad- 
hesives which are used primarily for 
brake shoes and transmission bands. 

2. Air drying or solvent evaporation 
adhesives which are used for door 
weatherstrips, decklid weatherstrips, 
and as trim adhesives. 

3. Water dispersed adhesives both 
of the milk latex variety, used for car- 
pet and trim applications, and the re- 
claimed rubber and asphalt dispersed 
type, used for roof and paper felt 
silencer pads. 


Thermosetting or vulcanizing adhe- 
sives go through a chemical change 
during the process of curing. The 
chemical change, which is basically a 
polymerization process, forms a new 
composition which adheres tightly to 
the materials being bonded. This ad- 
hesive is strong and tough enough to 
withstand the severe abuse endured by 
the bond between the brake lining and 
the shoe and is used primarily for this 
application and for transmission band 
bonding. 

Solvent evaporation or air drying ad- 
hesives are usually made from elasto- 
meric polymers and resins which may 
be modified by the addition of tacki- 
fiers or plasticizers and are put into 
solution with a solvent. The solvent 
also acts as a viscosity controlling 
agent making the adhesive easy to 
apply. It then evaporates, leaving the 
tacky compound for adhesion to the 
materials being cemented. 

To obtain a good bond with this type 
of adhesive, it is important to effect 
as complete a removal of solvent from 
the cement as possible. If any traces 
of this solvent are locked into the 
cement film, bubbling, porosity, or 
softness will result. Solvent evapora- 
tion is not a problem when cementing 
fabrics or porous materials. When 
adhering rubber, vinyl film, or other 


dense materials, a flash-off time to 
allow the solvent to escape is essential 
in obtaining the optimum bond 
strength. ; 

With this type of adhesive, care 
should be taken to avoid the bonding 
of materials which will either attract 
the plasticizers out of the cement 
or allow the cement to attract the 
plasticizers away from the material. 
If the cement loses its plasticizers, 
it becomes brittle, and if it gains them 
from the adjoining materials, it be- 
comes soft. This type of adhesive is 
used for bonding door and decklid 
weatherstrips and as a trim adhesive. 

The third major type of cement is 
the water dispersion or latex type. 
The two big advantages of this type 
of cement are the elimination of fire 
hazards, and high heat resistance. 
Such features make possible their use 
on the body-in-white, since they are 
not adversely affected when passed 
through the priming and painting 
ovens. These cements are generally of 
two classifications, either reclaimed 
rubber-and-asphalt water dispersions 
or milk-latex cements. They may be 
applied by either spray or roller coat 
methods. The body and consistency 
may be varied to accommodate the 
type of application. The largest single 
use of these cements is the attaching 
of sound deadener pads (paper felt, 
fiberglas, and such) to the automobile 
body. 


To Order Paper No. 34C... 
on which this article is based, see p. 5. 


Station Wagon 
Grows in Popularity 


Based on paper by 


G. H. BROWN 
Ford Motor Co. 


TATION wagons are gaining in sales 
percentagewise, but the absolute 
rate of growth has decreased in the 
past few years. Data show the growth 
to be mainly at the expense of 2- and 
4-door sedans. 

New station wagons are bought by 
people of higher than average income 
and ownership is heavier among young 
families (under 45 years) than older 
ones. 

Contrary to current belief, the own- 
ers of station wagons are not exclu- 
sively the suburban dwellers. They 
own about one-sixth of them, distribu- 
tion being widely diffused in city as 
well as country. 

Station wagons are used to a surpris- 
ing degree for business purposes, that 
is, for combined business and personal 
use. And except for hauling children 
around, they are used to transport ob- 
jects rather than people. Also, they 
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are used for long and short trips, 
neither predominating. 

About 35% of station wagons are 
sold to persons who trade in another 
wagon, whereas 55% are sold to per- 
sons who trade a sedan. All studies 
show intended purchase still exceeds 
current ownership. 


To Order Paper No. 27B... 
on which this article is based, see p.5. 


Airlines Can Use 
Computer Techniques 


Based on paper by 


LAWRENCE ROSENFELD 


Rusan Corp 


HERE are many opportunities for 

applying the techniques of opera- 
tions research and for taking full ad- 
vantage of the speed, flexibility, and 
capacity of an electronic computer in 
the airline business. 

A few of the more important areas 
are: 


1. Market research (sales and traf- 
fic forecasting). 
. Determining flight schedules. 
. Assigning flight crews. 
. Maintenance scheduling. 
. Long-range planning. 


These major areas do not present 
distinct, unrelated problems, for the 
answer to one problem will affect and 
influence the answers to others. This 
dependence and interlocking relation- 
ship does raise the possibility and 
feasibility of eventually encompassing 
the major company functions within 
an integrated system. 

Consider the traffic forecasting prob- 
lem typified by a passenger originating 
in Boston and terminating in Minne- 
apolis. There are three alternate 
routes possible. (Flying a different 
airline between the same two cities 
is not classified as an alternate route.) 
The passenger might fly Boston-Chi- 
cago - Minneapolis, Boston - Detroit - 
Minneapolis, or Boston-New York- 
Minneapolis. Consider, for example, 
Northwest Airlines, which is the sole 
nonstop Chicago-Minneapolis carrier. 
It competes with Capital on both the 
New York-Minneapolis and Detroit- 
Minneapolis portions of the remaining 
two alternative routes. What optimum 
strategy should Northwest’s marketing 
people then employ to obtain morning 
traffic originating in Boston and ter- 
minating in Minneapolis? 


Computer Gives Answers 


Present marketing procedures by and 
large could not adequately answer this 
problem. The successful decisions are 
left to chance since the evaluation did 
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not include flow external to the sys- 
tem, and therefore would not reveal 
whether a Boston passenger is more 
apt to fly Boston-Chicago-Minneapolis 
than Boston-New York-Minneapolis. 
If the later alternative is more apt to 
be chosen, then Northwest is a decisive 
loser to Capital. It is impossible for 
Northwest to obtain any Boston morn- 
ing traffic since its morning flight to 
Minneapolis leaves prior to any Idle- 
wild landing from Boston. 

A medium- or large-scale computer 
system could easily cope with the prob- 
lem. It would be possible to store in 
the memory of the computer all of the 
schedules of all airlines having com- 
mon points with Northwest’s routes. 
By statistical methods, assuming data 
can be obtained, an analysis could be 
made of the numerous possible flows 
affecting Northwest. Then by resort- 
ing to a theory of games procedure, it 
would be possible for the computer to 
evaluate the effects of various possible 
strategies of scheduling to obtain a 
maximum payoff. Applying the theory 
of games would be operations research’s 
contribution, while the computer would 
make it possible to carry out the nu- 
merous and lengthy calculations. 


s To Order Paper No. 50A... 
on which this article is based, see p. 5. 


Phosphorus 32 Aids 
E-P Lubricant Study 


Based on paper by 


E. H. LOESER, R. C. WIQUIST, 
and S. B. TWISS 


Chrysler Corp. 


ADIOACTIVE phosphorus 32 is being 
used as a tracer in the study of the 
film-forming mechanism of the ex- 
treme-pressure additive — zinc dialkyl 
dithiophosphate. This investigation 
has demonstrated that: 


@ A chemical film is formed on the 
surface. 

@ The amount of bound phosphorus 
is dependent on the surface treatment, 
and increases with time and tempera- 
ture until equilibrium conditions are 
reached. 

@ The dynamic test conditions 
greatly increase the amount of bound 
phosphorus in the film, indicating that 
surface temperature, pressure, or wear 
has a marked effect on film formation. 

@ The quantity of bound phosphorus 
in dynamic tests increases with load 
and speed. 

@ The amount of bound zinc (X-ray 
spectrometer determination) in the 
static tests increases as a function of 
temperature, but not as rapidly as 
bound phosphorus. 


Zine dialkyl dithiophosphate is 
widely used in engine oils to reduce 
wear and prevent scuffing in valve 
trains 


(This paper was sponsored by the 
SAE for presentation at the recent 
Nuclear Engineering & Science Con- 
ference. Copies are available from the 
American Institute of Chemical Engi- 
neers, 25 West 45th St., New York 36, 
N.Y., for 50¢ each.) 


Four Extrusion 
Methods Produce Parts 


Based on paper by 
D. J. DAVIS 


Ford Motor Co. 
(Presented at SAE Detroit Section meeting) 


N RECENT years, extensive develop- 
ment work in this country has im- 
proved upon and added to early extru- 
sion techniques. Today, four basic 
cold forming methods are utilized in 
production processes (Fig. 1). 


Fig. 1— Four commonly used cold-extrusion 
methods. 


The first method, backward extru- 
sion, is used to form cup-like objects 
from a solid cylindrical slug. The slug 
is enclosed in a die, and the moving 
punch causes the slug to extrude back 
along the punch. 

The second method is forward ex- 
trusion. Here a cylindrical slug is 
forced through a throated die of suit- 
able cross section to form a stepped 
shaft. 

The third method is a modification 
of the forward extrusion method to 
form a tube. In this case, the punch 
is shaped to maintain an internal cav- 
ity. As illustrated, stepped tubular 





parts can be formed by this method. 

The fourth method is an expansion 
of the well-known cold heading tech- 
nique, where a rod or wire is upset in 
a closed die to form a flange or head at 
one end. 

By a combination of these methods, 
it is possible to build up a process se- 
quence to accurately form many parts. 

Advantages of cold extrusion over 
other processes include material sav- 
ings, reduced machining requirements, 
and improved physical properties of 
the parts thus formed. 


To Order Paper No. S65... 
on which this article is based, see p.5. 


Fuel Additives 
Reduce Gum Deposits 


Based on report by 


JOHN F. BEACH 


Shops & Garages, County of Los Angeles 
(Of SAE Southern California Section Meeting) 


UEL additives are the best method 

devised so far for preventing gum de- 
posits. Air-fuel ratio, engine design — 
and even the amount of smog in the 
air — also affect the extent of gum de- 
posits. 

Other points of interest about gum 
deposits discussed at the meeting in- 
clude: 

e Gum buildup should not be per- 
mitted to become isolated in any one 
area, for a little gum in the wrong 
place can cause a great deal of trouble. 
Considerable gum may, however, be 
spread over a large area without caus- 
ing any appreciable amount of trouble. 

e Gum deposits in the throttle body 
contain phosphorus, zinc, barium, cad- 
mium, aluminum, magnesium, silicon, 
and lead. 

e Gumming problems in the throttle 
of high horsepower engines are largely 
due to the fact that they must be oper- 
ated at a more nearly closed throttle 
position. This builds up throttle de- 
posits in the carburetor. 


New Roads Herald 
Heavier Truck Loads 


Based on talk by 
CHARLES B. RAWSON 


Commercial Car Journal 
(Presented at SAE Virginia Section) 


LL guesses and prognostications in- 
dicate a 60-ft overall length for the 
truck-trailer combination of the not- 
too-distant future. Such a combina- 
tion would have a 102-in. overall width. 


With a single trailer, perhaps 40 or 
even 45 ft long, carrying capacity 
would be in the vicinity of 125,000 lb 
gcw, whereas with a “double bottom” 
and short tractor, the load could reach 
150,000 lb gcw. 

Power for this mammoth will be at 
least 500 hp. The power source can be 
a diesel or turbine, and in some areas 
an LP gas unit. 


Tire Engineers 
Seek Better Materials 


Based on paper by 


R. H. SPELMAN 
General Tire & Rubber Co 


| bes incompatible demands for 
higher speeds and more road cush- 
ioning pose a continuing problem for 
tire engineers. Increases in flexing fre- 
quencies and amplitudes call for criti- 
cal analysis of the weak points in the 
whole tire structure involving cord, 
cord-rubber bond, and the rubber en- 
velope. 

There is need to focus attention on 
the immediate loss of rubber properties 
due to high temperature, and to the 
maintenance of these properties under 
prolonged exposure to these elevated 
temperatures. Past experience shows 
the weakness most likely to show up at 
the rubber to adhesive interface rather 
than at the cord-adhesive interface, 
due presumably to the combination of 
high stress concentration and the low- 
est tensile strength. There is some 
evidence of a necessity to change from 
conventional elastomers and curing 
systems to achieve the necessary high- 
temperature bonding strength between 
the rubber and the adhesive system. 
Recent success in the development of 
a high-temperature-resistant airplane 
tire using butyl rubber shows what can 
be done by special compounding. 

Since maintenance of good high- 
temperature properties after prolonged 
exposure is mainly an oxidative prob- 
lem, it should be possible to improve 
tire performance by using inert nitro- 
gen in place of air for inflation where 
sustained high-speed driving is ex- 
pected. More distantly, performance 
could be improved through the use of 
new elastomers less susceptible to oxi- 
dative degradation than conventional 
rubbers such as natural rubber and 
SBR. New saturated rubbers could 
extend tire life, and with the Air Force 
emphasis on high-temperature per- 
formance; there is hope for the de- 
velopment of more stable rubbers. Any 
major change in type of rubber or cord 
will involve the development of new, 
compatible adhesive systems capable of 
equally advanced performance. 

The fatigue resistance of cord needs 
improvement. Rayon cord fatigue life 
can be affected by the adhesive system, 
but thus far changes in the adhesive 


have usually led to loss of adhesion. A 
change in both cord and adhesive sys- 
tem seems needed to gain fatigue life 
without loss of adhesive strength. 

Higher-strength tire fabrics will be 
needed in the future. The use of wire 
points to this, and other synthetic 
fibers are certain to be examined. But 
new and stronger cords will be useless 
unless adequate adhesive systems can 
be developed. 

Fibers currently being considered for 
cord material are: 

@ Nylon 6, based on the chemical in- 
termediate caprolactam. Adhesive sys- 
tem for Nylon 66 will serve for Nylon 6. 

@ Fortisan 36, a regenerated cellu- 
lose, compatible with adhesives used 
for rayon. 

@ Dacron. Dimensional stability is 
good, but adhesives are a real problem. 

@ Glass fibers, which are inherently 
brittle, but a combination lubricant 
and adhesive system might be devel- 
oped which would reduce interfiber ab- 
rasion and provide adequate adhesion. 

@ High carbon steel wire, which pre- 
sents a new field of adhesive require- 
ments as they pertain to rubber-metal 
bonding. 


To Order Paper No. 28D... 
on which this article is based, see p. 5. 


Road Testing 
Best on 5 Counts 


Excerpt from paper by 


EDWARD GRAY 
Chevrolet Motor Division, GMC 


yoce valuable information is ob- 
tained by engineers on a road test, 
because it has the following advan- 
tages over routine testing: 


1. The participating engineers ex- 
perience a freedom of operation that 
is conducive to effective vehicle evalu- 
ation. 

2. Dressed in casual clothes and ex- 
posed to new and constant changing 
surroundings, the engineers’ interest 
in this entirely different frame of ref- 
erence tends to sharpen their percep- 
tiveness. 

3. The engineers are subjected to 
the rigors of road conditions and 
fatigue factors that are difficult to 
produce on the proving ground. 

4. The mealtime discussions and in- 
formal evening critiques on daily ex- 
periences can be very productive. 

5. Finally, for security reasons the 
engineers often do the necessary me- 
chanical work or exchange test units 
in their cars during stops. This in- 
timacy with the problem is highly 
beneficial. 


To Order Paper No. $52... 
on which this article is based, see p. 5. 
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Instrument Pictures 
Flight for Jet Pilot 


Based on paper by 


MICHAEL V. FIORE 
Northrop Aircraft, Inc. 


N THE integrated display of naviga- 

tional flight information developed 
by Northrop for jet interceptors, all 
information is centered horizontally 
before the pilot. It appears to him as 
though he were looking downward at 
the terrain through an aperture in a 
table top, viewing his own airplane 
from above. 

By means of this simple instrument 
the pilot obtains direct, usable infor- 
mation concerning his present loca- 
tion, bearing to target, point of return 
information, and possible alternate 
destination, the last two based on fuel 
consumption data. 

As shown in Fig. 1, the aircraft 
symbol on display represents the air- 
craft being flown and moves over a 
terrain map “below” it in direct rela- 
tion to actual movement of the air- 
craft. This symbol changes direction 
with the aircraft. The terrain map 
may be projected on the display face 
or presented on a cathode ray tube 
with the aircraft and airborne target 
symbols superimposed thereon. 

The terrain must, of course, be an- 
ticipated when establishing the flight 


plan prior to take-off. There is no 
space problem if microfilm maps are 
used. Terrain features may be identi- 
fied easily on such maps by lettering 


or color code. Known defense concen- 
trations and weather conditions could 
also be marked for avoidance. 

The pilot is informed continuously 
of his precise geographical location 
without reference to visual contact 
fixes or dead reckoning computation. 
Bearing to target or destination could 
be supplied by means of a great circle 
route superimposed on the map, ex- 
tending from present location to des- 


tination. Alternate routes can be 
made available to the pilot by means 
of a selector which would instantly 
substitute route lines. If desired, se- 
lected course ADF bearing, and com- 
mand heading could be indicated by 
means of a cursor moving about the 
periphery of the map display. In this 
manner the pilot receives a spatial 
representation of his position with 
relation to his desired course, terrain, 
and bearing. Bearing to target and/or 
destination information is thus sup- 
plied directly. 

Point of return, or point of no re- 
turn, based on fuel supplies, is supplied 
to the pilot on the integrated display 
by means of “shrinking circle” indica- 
tion superimposed on the display with 
the aircraft symbol centered in it. The 
circle shrinks as the aircraft’s radius 
of operation diminishes. Input data 
to such an indication will include 


Fig. 1—JIn this inte- 
grated navigational dis- 
play instrument devel- 
oped by Northrop, the 
pilot sees his own air- 
craft as a symbol moving 
over the terrain. The 
“shrinking circle” tells 
the pilot if he can or 
cannot return to his point 
of departure. Here the 
circle tells him he can- 
not reach his destination. 


throttle setting, pressure altitude, 
gross weight, angle of attack, engine 
efficiency, and fuel quantity. The pilot 
can select his power setting, best alti- 
tude, and best angle of attack on the 
basis of the circle’s radius. Alternate 
destinations within the operational 
radius of the aircraft are identified 
easily on the map display. 

The pilot can change the map’s 
scale at will. When the symbol reaches 
the perimeter of the display it can be 
recentered. When turns of more than 
90 deg are made to maintain proper 
orientation, the map-symbol relation- 
ship should be maintained in a for- 
ward moving direction upon comple- 
tion of the turn. This avoids possible 
problems of control and direction re- 
versal. 


To Order Paper No. 40B... 
on which this article is based, seep. 5. 
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Nodular lron Solves 
Diesel Sleeve Problem 


Based on talk by 
H. F. PRASSE 


Hydraulics Products Division, 
Thompson Products, Inc. 


(Presented before SAE Cleveland Section) 


SE of nodular iron for the cylinder 

sleeves of a heavy diesel engine has 
resulted in diminished bore wear and 
reduction in blowby as well as piston 
ring radial wear. 
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Experiments in the use of nodular 
iron were prompted by a customer’s 
complaint of sleeves actually bursting. 
Examination showed the trouble to be 
due to an incapacity of the existing 
material to withstand the stresses im- 
posed by the combustion pressures. 

To determine the wear properties of 
nodular iron sleeves, a 200-hr full-load 
dynamometer endurance test was run 
with an engine whose wear character- 
istics were known and on which data 
oil consumption and blowby rate were 
available. 

The bore wear averaged less than 
0.0008 in., comparing favorably with 
the wear of standard sleeves. Oil con- 
sumption was less, being 500 mpq aver- 


age in the standard engine and 873 
mpq in the same engine equipped with 
the nodular iron sleeves. Blowby rate 
was reduced 25% and piston-ring radial 
wear was substantially reduced. Ex- 
amination of the sleeves after test re- 
vealed numerous microscopic pits on 
the sleeve surface. 


An Unexpected Blessing 

The distribution of nodular graphite 
affords a theoretically ideal wearing 
surface. Being softer than the basic 
iron structure, the graphite nodules 
wear away or pull out to form micro- 
scopic voids in which the engine lubri- 
cant is retained. This tends to provide 
relatively uniform lubrication to the 





piston rings and results in minimum 
wear. 

Our experience seemed to indicate 
that an interrupted surface in the bore 
of the cylinder sleeve was highly bene- 
ficial as far as antiscuffing and long 
life were concerned. But when we 
tried to develop such a sleeve we found 
the interrupted surface must be micro- 
scopic and noncontinuous, or excessive 
oil consumption will be the outcome. 


Tire Thump 
Can Be Controlled 


Based on paper by 


GUY J. SANDERS 


Armour Research Foundation 
Illinois Institute of Technology 


TIRE’S susceptibility to thump can 

be predicted from the difference fre- 
quency between diametrical and cir- 
cular modes of vibration, as follows: 


1. Less than 4 cps difference fre- 
uency will cause thumping only below 
3 mph. 

2. Between 4 and 7-8 cps can pro- 
duce plainly audible thump between 20 
and 35 mph. 

3. From 8 to 10 eps will produce 
thump below 23 and a little above 35 
mph, but somewhat less between 23 
and 35 mph. Below 20 mph the excit- 
ing force is reasonably small and above 
35 mph the masking noise is large 
enough to reduce the effect of the 
thump noise. 

4. Above 10 cps the frequency sepa- 
ration is large enough to make the 
sound or vibration waves add in a rela- 


SEVERE THUMP CAUSED BY ADJACENT 
HARMONICS OF EXCITING FORCE 


CAR SPEED, MPH 


8 10 2 4 
FREQUENCY SEPARATION, CPS 


BETWEEN CIRCULAR AND DIAMETRICAL MODES. 


Fig. 1—Predominant thump speed variation for 
various tire resonant frequency separations. 


tively disorganized manner which will 
sound more like roughness than thump. 


Most of these factors are plotted in 
Fig. 1, which shows what the accept- 
able tire natural frequency ranges are 
from a thump standpoint. If the dif- 
ference between natural frequencies of 
the circular and diametrical modes is 
plotted on this curve, the primary 
thump speeds will be those for which 
the two natural frequencies are in the 
upper shaded region, with a little less 
thump when they are in the lower 
shaded region. At speeds where the 
natural frequencies are in the clear 
region between the two shaded areas, 
thump produced by the tire will be re- 
duced. 

Using this technique, the natural 
frequencies and Q’s of 6.70, 7.10, 7.60, 
8.00 and 8.20 tires were measured on 
44%4x15, 515, 54x15, and 6x 15-in. 
rims. Curves prepared from these 
data showed that for a given size tire 
the frequencies of both modes of vibra- 
tion increase as rim width is increased, 
and that the difference between the 
two frequencies changes very little. It 
was also found that for a given rim 
width the frequency of the two modes 
decreased as tire size increased, and 
again, the difference between the two 
frequencies changes very little. 


How to Reduce Thump 


The criteria for minimum thump is 
to have a shape and construction 
which does not permit the coincidence 
of the two natural frequencies with 
two revolution rate harmonics in the 
20-35-mph speed range. This was sub- 
stantially accomplished in 6.00-16 tires 
and partially gained in most new 14-in. 
tires. These considerations of critical 
thump speeds hold in general for all 
cars. 

If there are body panels with sharply 
tuned resonance very close to these 
frequencies, thump level will be ampli- 
fied, which explains the difference be- 
tween models. A slight lack of true- 
ness in body or frame can upset a de- 
signed mount attenuation. Over- 
tightening the mounts may reduce or 
increase the level, depending on what 
the mount resonant frequency is com- 
pared with the tire natural frequencies. 


To Order Paper No. 25A... 
on which this articleis based, see p. 5. 


2-Engine Powerplant 
Lacks Flexibility & Economy 


Based on paper by 
K. M. LEECH 


Cummins Engine Co. 


(Presented at SAE Central Illinois Section) 


HE 2-engine powerplant used with off 
highway equipment is at present re- 


stricted to: a 2-axle drive, and a torque 
converter transmission. This lack of 
flexibility plus the higher initial cost 
of two transmissions puts the 2-engine 
arrangement at a definite disadvan- 
tage, compared to a single-engine sys- 
tem. 

Lack of a compounding gear capable 
of connecting with a single axle makes 
the 2-axle drive a must. No presently 
available transmission is capable of 
providing the required gear splits and 
transmitting the torque. 

The torque converter transmission is 
required because the two engines are 
finally compounded at the wheel-to- 
ground contact. The converter char- 
acteristics are such that differences be- 
tween engines, whether caused by en- 
gine condition or throttle position, can 
be absorbed. Thus, the converter 
transmission permits each engine to 
perform to the best of its ability. 

Initial cost of two complete con- 
verter transmissions runs quite a bit 
higher than a comparable transmis- 
sion for a single engine of the same 
rated horsepower. For example, the 
total transmission cost for a 2-engine 
unit in the 400-hp size is 60% greater 
than the comparable transmission for 
a single 400-hp engine. When talking 
about transmissions in the $4000-—$5000 
range, this is a considerable extra ex- 
pense. 


To Order Paper No. $70... 
on which this article is based, see p. 5. 


Gasoline Engine 
Faces Three Problems 


Based on talk by 


JOHN S. WINTRINGHAM 
Ethyl Corp. 


(Presented before the SAE Baltimore Section) 


HERE are three problems ahead for 

the gasoline engine: 

e Surface ignition, including rumble. 

e Friction. 

e Cost of octane improvement. 

Surface-ignition tendencies will be 
increased by further increases in com- 
pression ratio, which will also bring 
problems of higher friction because of 
higher pressures in the cylinders. The 
surface-ignition tendencies can be alle- 
viated by fuel additives. The friction 
may be reduced by research in engine 
design. 

Costs of raising octane numbers 
above present levels increase rapidly 
for successive unit increases, using 
known refinery processes. New tech- 
nology may reduce these costs. 

Further increases in compression ra- 
tio produce smaller and smaller returns 
in power and economy. Thus, there is 
now visible a ceiling, well above present 
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superpremium octane levels, above 
which octane improvement costs offset 
gains in fuel economy. This ceiling 
can be raised when new refinery tech- 
nology lowers octane improvement 
costs. 


Air Springs Come 
In Three Basic Types 


Based on paper by 


A. B. HIRTREITER 
Goodyear Tire G Rubber Co. 


(As reported by William E. Achor, SAE South- 
ern California Section Field Editor) 


HILE there are many sizes and 
shapes of air springs, there are only 
three basic types: 


1. Bellows. 
2. Rolling seal and piston. 
3. Friction seal and piston. 


The circular bellows has a history of 
excellent service life in commercial ve- 
hicles, particularly where space per- 
mits a large expansion chamber. 

The elongated bellows has a very 
high load-carrying capacity and adapts 
itself into most commercial chassis, 
using very little lateral space. This 
style is difficult to manufacture, con- 
sequently the cost is relatively high. 

The rolling seal and piston is prob- 
ably the oldest form of air spring; its 
patent history dates back to 1847. 
The many variations of this type in- 
clude the rolling lobes, the restrained 
rolling lobes, the single convolution 
diaphrams and the supported sleeve. 
Good fatigue life and reliability can be 
gained when gcod design practices 
and careful workmanship are used. 

A controlled load-deflection or rate 
curve, can be obtained by changing 
piston contour, adding a skirt, or 
changing the cord angle in the con- 
struction of the air spring. Selection 
of proper cord angle when designing 
and building an air spring is very im- 
portant. Many characteristics depend 
upon the accurate placement of the 
cords. 

Each suspension system takes ad- 
vantage, to some degree, of two inher- 
ent properties: 


1. Approach to the ideal S-shaped 
load-defiection curve. 


2. Automatic height control. 


An increase in load-defiection curve 
with additional load is the reason air- 
suspended vehicles have almost con- 
stant riding qualities regardless of load. 


> °° Order Paper No. $79... 
on which thisarticle is based, see p. 5. 
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Flying Platform 
Shows Steady Advance 


Based on talk by 


J. B. NICHOLS 
Hiller Helicopters 


(Presented at SAE Detroit Section) 


Ware the Flying Platform is basi- 
cally a low-speed machine, even 
slower than other helicopters, it will 
develop very high speed if it can be 
tilted over far enough to become a 
ring-wing type of aircraft. 

Early flights of the platform proved 
it to be easier to control than helicop- 
ters employing overhead rotors, but for 
this a price is paid. The ducted pro- 
peller made possible a very small di- 
ameter machine, but at the same time 
reduced inertia and damping, making 
the machine as sensitive to gusts and 
other disturbances as it was to the 
pilot’s control. 


Ducting the propeller also increased 
the pitchup characteristics of the rotor 
sliding through the air. This is known 
as speed stability and was so great as 
to make difficult maintaining the plat- 
form in forward flight at any but the 
most modest speeds. To raise speed to 
a reasonable rate, the pilot had to lean 
forward at an extremely high angle. 


Raising the pilot increased both sta- 
bility and control of the machine 
markedly. This moved the c.g. closer 
to the center of drag of the machine 
to make it less sensitive to gusts and 
also provided the pilot with a greater 
moment arm, allowing him to exert 
greater tilting moments and so to at- 
tain higher forward flight speed. 
Then, to make platform flight as 
simple as originally hoped, damping 
vanes were added. These are con- 
trolled automatically by gyroscopic 
means (Fig. 1). 


In order to obtain competitive speeds 
it may be necessary to evolve the ma- 
chine toward the coleopter, or ring- 
wing type of aircraft. In many re- 
spects, then, the ducted fan principle 
may take precedence over the principle 
of kinesthetic control. This might be 
a very favorable trade since the same 
power-lifting system which provides 
low performance in a platform type of 
aircraft is capable of providing speeds 
of over 400 mph if it can tilt over all 
the way. 

The kinesthetic control system is 
hardly applicable in this mode of high- 
speed flight, nor probably for any but 
one-man platform flight, since it is 
difficult to imagine successful flight by 
this method with two or more people, 
each with a somewhat different sense 
of balance on the same machine. 


The U.S. Army has another applica- 
tion of the ducted fan under consider- 
ation. It is an aerial jeep. This leads 
to the aerial sedan of the future. 


Fig. 1— Damping vanes have been added to 
the Flying Platform to simplify control in fiight. 
These vanes are controlled automatically by 
gyroscopic means. 


Contractor Suggests 
Earthmover Improvements 


Based on paper by 


D. A. ARMSTRONG 
S. J. Groves G Sons Co. 


(Presented before the Earthmoving Industry 
Conference of the Central Illinois Section of 


SAE) 


NE contractor finds that new earth- 
moving equipment requires a greater 
amount of preventative maintenance 
and service due to increased complex- 
ity of the machines. He suggests that 
manufacturers consider the following 
in future designs: 


1. Improved air filtration systems to 
accommodate the greater air flow re- 
quired by the new higher-output en- 
gines. 

2. Heavy-duty electric systems which 
will permit more night work. 

3. Fully sealed bearings in sheave 
assemblies. 

4. Improved plumbing systems for 
the transfer of air or hydraulics. 

5. Improved cable and hydraulic sys- 
tems. 


on which thisarticle is based, see p.5. 
To Order Paper No. $74... 
Continued on page 122 





Nuclear Energy Fields 
Show Continued Progress 


Reported by 


NUCLEAR NEWS NOTES 


A feature of the SAE Nuclear Energy Energy Advisory Committee 


C. R. Lewis, Chrysler Corp. and C, R. Russell, cmc 


(for the SAE Nuclear Ene rgy Advi: 


HE 1958 Nuclear Congress held in 

Chicago on March 17-21 showed that 
slow but steady progress is being made 
in various phases of nuclear energy, 
such as: 


@ Building and operation of power 
reactors. 


@ Development of reactor compo- 
nents. 


@ Standardization. 
@ Thermonuclear energy. 


Power Reactors — Within the past 
year, six power demonstration reactors 
have gone into operation — three in 
government laboratories and three op- 
erated by private industry —and all 
have met or even exceeded expecta- 
tions. The ability of the Argonne boil- 


ory Committee) 


ing water reactor and the General 
Electric Vallecitos reactor to produce 
more power than expected indicates 
that a considerable part of the high 
initial cost of nuclear energy installa- 
tions can be offset by better perform- 
ance than had been anticipated. 

Reactor Components — Exhibits at 
the Atonifair of advanced designs 
of fuel elements, control systems, 
other devices, and materials showed 
that the manufacture of reactor com- 
ponents is a large and thriving in- 
dustry. Research devices that, a 
couple of years ago, were only avail- 
able at a few laboratories can now be 
purchased from a catalog. Most no- 
table of these was the subcritical re- 
actor in operation at the International 
Amphitheater. 


Nuclear-Powered Ships 
Will Come But Slowly 


HIP operators are showing a con- 
siderable lack of enthusiasm for nu- 
clear-powered vessels. Some of the 
reasons were expressed at recent hear- 
ings of the House Merchant Marine 
and Fisheries Committee. 

A proposal to build two nuclear pas- 
senger superliners — one for service in 
the Atlantic and the other in the Pa- 
cific — were being considered. Unani- 
mously against the proposal were the 
Navy and the Department of Com- 
merce, as well as potential operators. 
Their reasons covered such varied 
points as: 


@ Cost of construction and operation 
would be too high to be competitive. 


@ The vessels would probably be ob- 
solete before they were lainched and 
would certainly be outmoded long be- 
fore the end of their useful life. 
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@ There is not enough experience 
with such ships to justify them at this 
time. 


@ There are still some uncertainties 
relating to insurance and possible haz- 
ards. 


All this, of course, is not to say that 
no progress is being made in this field. 
As is well known, the first nuclear- 
powered merchant vessel—the NS 
Savannah — is already being built and 
contracts have been awarded for the 
development of a converted tanker. 


The keel of the Savannah was laid 
at the New York Shipbuilding Corp. 
yard, Camden, N. J., on May 22 (Mari- 
time Day). Scheduled for completion 
in 1960, the ship will develop 20,000 
shaft hp, displace 21,800 tons. It will 


Standardization — Cost of nuclear 
components will be reduced as the ex- 
tensive program on the preparation of 
standards and codes for nuclear power 
plants and their components bears 
fruit. This work is supported through 
the Nuclear Standards Board of the 
American Standards Association, by 
the several industrial societies and or- 
ganizations concerned with atomic 
energy. 

Thermonuclear Energy — Although a 
time table for self-sustaining power 
generation from thermonuclear energy 
cannot yet be estimated, recently re- 
ported results indicate that: 


@A fruitful approach to the prob- 
lem has been found. 


@ There are no insuperable barriers 
to the eventual production of thermo- 
nuclear power. 


@A thermonuclear power station 
would probably, of necessity, be of very 
large size. 


@ There will still be an important 
place for the types of fission reactors 
now being developed. 


A report of the 
SAE Nuclear Energy Advisory Committee 


carry 25 officers, a crew of 84, and 60 
passengers. The reactor, which is to 
be of the advanced pressurized water 
type (to be built by Babcock & Wilcox), 
will be located amidships to centralize 
the great shielding weight. 


Contracts for engineering, design, 
and cost studies on converting to nu- 
clear power a tanker now under con- 
struction have been awarded, accord- 
ing to the AEC and the Maritime Ad- 
ministration. Under consideration for 
this vessel is a reactor of the boiling 
water type. The hull, which is now 
virtually completed (being built by In- 
galls Shipbuilding Co.) is intended as 
a 22,500-ton prototype with 20,000 
shaft hp. If it is decided to incorpo- 
rate a nuclear reactor in this tanker, 
the estimate date of completion will be 
1961 — a year later than the Savannah. 
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NEWS 


corrosion, boiling point change, and 
compatibility are the same. 

The 375 F boiling point was chosen 
because it will solve the present tem- 
perature problems and it can be pro- 
duced now. Not only does a new fluid 
have to meet the tough performance 
requirements of the spec but it must 
be compatible with the fluids already 


New Brake Fluid Spec Calls 
for 375 F Minimum Boiling Point 


present (70R1) standards. 
The first is the recognition of syn- 


NEW 375 F BRAKE FLUID specifi- 
cation has just been approved by 


the SAE Technical Board. Fiuids made 
to it are intended for extremely severe 
service where brakes are heavily loaded, 
have low heat dissipation, or are ap- 
plied repeatedly in hot weather. This 
new spec also points to the time when 
“metalic” linings may be used and 
high temperatures could be the rule 
rather than the exception. 

Extensive industry round robin tests 
proved that only SAE 70R1 type fluid 
was safe in new cars under all expected 
conditions. The same tests showed 
that the industry would need a better 
than 300 F boiling point fluid in the 
future. The new SAE 70R3 standard 
is the result of the SAE Brake Fluids 
Subcommittee’s attack on the problem. 


What Do 70R3 Specs Require? 


The main point of the new spec is 
a minimum boiling point of 375 F. 


thetic cups now being used in some 
wheel cylinders. ‘Zihese GR-S cups 
have swelling characteristics different 
from natural rubber cups. The 70R3 


standards calls for a rubber swell test ‘ 


of both types. To aid testing, stand- 
ards have been set for both type of 
cups. The swell tolerance for natural 
rubber cups in a 70R3 fluid must meet 
the present 70R1 requirements. The 
maximum swell tolerance for GR-S 
cups has been increased from 0.050 to 
0.055 in. 

The second difference is an increase 
in minimum flash point from 145 to 
180 F. 

Finally, GR-S cups will be subjected 
to different lubricating requirements. 
They must undergo a stroking test of 
70,000 strokes at 250+5 F and 1000+50 
psi. Rubber cups still must pass 150,- 
000 strokes at 158+5 F and 500+ 50 psi 
in 70R3 and 70R1 tests. 


in use. This is to insure that brakes 
won’t be plugged with a precipitate if 
some new fluid is added to the brake 
system at a service station. Also, the 
round robin tests showed that this 
temperature would cover the extreme 
stopping procedures the test vehicles 
were put through. These conditions 
made it impractical to jump to a higher 
boiling point. 


Reliable Full Trailer 
Safety Chains Assured 


AKERS and users of full trailers 
may be assured of emergency safety 
through use of a new SAE recom- 
mended practice. The report contains 
information on the number, location, 


methods of attachment, and capacity 
of safety chains. It is scheduled to 
appear in the 1958-1959 Handbook. 


However, there are three other differ- 


ences between the new (70R3) and the Tests for such items as viscosity, 


Safety Chain Capacity 


The report recommends that safety 
chain capacity be equal to the gross 
vehicle weight of the full trailer on 
which it is used. When two chains or 
two cables are used, each chain or cable 
shall have a capacity equal to the 
gross vehicle weight. 

A generally accepted method of cal- 
culating ultimate and yield is included 
in the report. It states that: 


(1) Proof test load should equal the 
safe working load times two. 

(2) Ultimate strength should equal 
the proof test load times two minus 
10%. 

(3) Chain yield should equal ulti- 
mate strength minus 10%. 


The Safety Chain for Full Trailers 
report was developed by the Truck and 
Bus Technical Committee. 


F. J. Markey, S. R. Doner, and B. E. Tiffany. Helping them were G. L. Moelling. D. H. Hanson, 
J. E. King, H. W. Loper, R. W. Shiffler, C. M. White, and J. H. Wright who are also members 
of the Brake Fluids Subcommittee. 
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AMS Division Honors 
B. Johnson 


Chairman J. 


A. W. F. Green J. B. Johnson 


ORE than 100 members and guests of the SAE Aero- 

nautical Materials Specifications Division paid tribute 
to J. B. Johnson for his 17 years of leadership of the group. 
At a recent meeting of the AMS Division in Philadelphia, 
a special dinner was held in honor of Johnson and upon 
his retirement from the chairmanship of the Division. 
Shown at left is AMS Division member A. W. F. Green, 
who arranged the dinner program, and presented Johnson 
with a watch, a commemorative book of Johnson’s achieve- 


J. B. Johnson J. H. Dressel 


ments in AMS Division, and a complete up-to-date set of 
Aeronautical Materials Specifications. 

Also shown are Johnson and incoming AMS Division 
Chairman J. H. Dressel. Among the guests at the dinner 
who paid tribute to J. B. Johnson in particular and the 
AMS Division in general were Admiral L. D. Coates of the 
Navy Bureau of Aeronautics, Colonel Harvey Huglin of the 
Wright Air Development Center, and 1957 SAE President 
W. Paul Eddy. 


Nomenclature Reports 
Will Assure Clarity 


O ASSURE clarity and increase un- 

derstanding between engineers, five 
new nomenclature reports will appear 
in the 1958-1959 SAE Handbook. 

ENGINE NOMENCLATURE is ap- 
plicable to all types of reciprocating 
engines, including four-stroke cycle, 
two-stroke cycle, and free piston en- 
gines. It was developed by the En- 
gine Committee. 

FREE PISTON ENGINE NOMEN- 
CLATURE lists 24 basic free piston 
engine definitions. It too is a report 
of the Engine Committee. 

AUTOMATIC TRANSMISSION 
FUNCTIONS TERMINOLOGY is the 
new name of Automotive Transmission 
Functions. A product of the Trans- 
mission Committee, it contains nomen- 
clature for a total of 22 items. 

NOMENCLATURE — CABLE CON- 
TROL UNITS is applicable to heavy- 
duty construction equipment. It was 
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developed by the Construction and In- 
dustrial Machinery Technical Commit- 
tee. 

NOMENCLATURE — RIPPERS, 
ROOTERS, SCARIFIERS contains 17 
definitions. It too is a report of the 
CIMTC. 


Bumper Heights Studied 
By New SAE Committee 


UMPER heights for passenger cars, 
station wagons, and half-ton trucks 

are being studied by the new SAE 
Bumper Height Technical Committee. 
The project results from an Automobile 
Manufacturers Association request to 
incorporate new design criteria into 
the existing SAE Bumper Height 
Standard. 

The new group held its first meeting 
in April under the chairmanship of 
K. A. Stonex who is assistant director 
of General Motors Proving Grounds in 
Milford, Michigan. 


Lathe Cut Seal Spec 
To Cut Production Costs 


ECAUSE lathe cut seals used in 

transmissions cost less to make 
than “O” rings or molded lip seals, a 
new SAE report has been developed 
which gives design data on both dy- 
namic and static seals. Low cost is 
achieved by lathe cutting the seals 
from extruded tubing. 


Specifically, the new report: 

(1) Suggests rectangular seal ring 
tolerances and dimensioning practices. 

(2) Outlines design criteria for dy- 
namic seals up to 400 psi. 

(3) Gives rectangular seal ring de- 
sign data for static seals. 


The report recommendations which 
were developed by the Transmission 
Committee are considered general. 
They are based on the use of such 
materials as Buna N or Polyacrylate 
type rubber in the 50-80 durometer 
range. 

The report will appear in the 1958- 
1959 SAE Handbook. 
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News Briets of SAE-ASTM 
Automotive Rubber Group 


HE following result from a spring 
meeting of the SAE-ASTM Techni- 
cal Committee on Automotive Rubber. 


ISO PROPOSAL FOR SINGLE IN- 
TERNATIONAL RUBBER CLASSIFI- 
CATION VOTED DOWN—The TCAR 
voted against the latest International 
Standards Organization proposal (ISO- 
TC-45) for a single document which 
would contain all international rubber 
classifications. The vote, which was 
requested to guide American delegate 
Dr. R. D. Stiehler, National Bureau of 
Standards, was submitted on the fol- 
lowing grounds: It— 


(1) Promotes specifying impossible 
combinations of properties. 

(2) Pails to give consumer guidance 
on properties and elastomeric compo- 
sitions that are commercially avail- 
able. 

(3) Is more cumbersome and diffi- 
cult to use than the U.S. tabular sys- 
tem. 


EXPANDED TABULAR SYSTEM 
DRAFTED AS ONE SPEC — The 
proposed expanded tabular system 
which combines existing SAE 10R and 
ASTM D-735 tables into a single speci- 
fication is now available in draft form 
from T. M. Loring, Chicago, Rawhide. 


The new specification consists of two 
tables: One combines all current basic 
tables, the other all current suffix 
tables. For the most part, existing 
values for each class of compound are 
retained. 

The new system offers a more flexi- 
ble way to incorporate new polymers 
and polymer blends. In addition, 
TCAR members feel it may be the 
start of an era when the customer can 
indicate more closely his actual needs. 


HIGH AROMATIC FUELS SLATED 
FOR FUTURE TESTS—Only high 
aromatic fuels will be used in future 
TCAR studies of fuel-rubber compati- 
bility. Because preliminary tests show 
that high aromatic fuels have a more 
significant effect on rubber hardness, 
tensile strength, and volume change, 
the committee has decided to limit fu- 
ture testing to fuels having a 50% or 
above aromatic content. 

Two rubber compounds from Class 
SB and two from Class SC of the SAE- 
ASTM tables are being tested with two 
different fuels having the following 
content: 


cates the practicality of shortening the 
current test time from 70 hr to 22 hr. 
This would apply to Classes SB and SC 
for both basic and suffix B require- 
ments. 

The compression set test on Class 
SC compounds now run for 22 hr at 158 
F will be changed to 22 hr at 212 F. 


IMPACT TEST EQUIPMENT PRO- 
POSED — Ideally, impact test equip- 
ment should be small, compact, in- 
expensive, and designed to measure 
durability of a small rubber specimen 
subjected to repeated impacts. A set 
of broad specifications based on these 
conditions has been prepared by the 
TCAR which is now working on a 
schematic drawing of suggested equip- 
ment. 


TEAR TESTING — As a result of an 
analysis of recent data on commercial 
compounds of various hardnesses and 
tensile strengths, minimum values for 
tear resistance using Die B have been 
tentatively agreed on for hardnesses 
of 50, 60, 70, and 80 in three tensile 
ranges: 1000 to 2000 psi, 2000 to 3000 
psi, and above 3000 psi (natural rubber 
black compounds). 


Technishorts . . . 


A VEHICLE COOLING ABILITY 
TEST CODE is being developed by the 
Test Codes Subcommittee of the Con- 
struction and Industrial Technical 
Committee. The code is needed to de- 
termine if engines, as installed in ve- 
hicles, provide the cooling necessary 
for operation under extreme conditions, 
according to Subcommittee Chairman 
A. J. Rutherford. 


FIVE TRACTOR TIRE PROBLEMS — 
will be tackled by the Tractor Tire 
Subcommittee which is being reorgan- 
ized by the Tractor Technical Com- 
mittee, according to TTC Chairman 
I. F. MacRae. The items which follow 
are slated for subcommittee consider- 
ation. 

(1) Need for a uniform tire test code. 
(2) Need for more information on tire 
torque capacities. 

(3) Simplification of present and fu- 
ture tire specifications. 

(4) Development of uniform dynamic 
rating of tractor tires. 

(5) Need for a tire list which would 
make adequate provision for future 
design requirements. 


Technical Committee Profile. . . 


AIRCRAFT DESIGN ENGINEERS who are 
not vibration experts will soon have access to 
a report on how to design vibration isolation 
systems into future aircraft. The prime pur- 


pose being . . 


. to keep complex electronic 


equipment from ‘going out of wack.’ 


Based on Sophisticated Theory 


The performance equations under develop- 
ment are based on sophisticated vibration 
theory according to Lockheed’s Dr. Charles 


Dr. Molloy 


Molloy, chairman of SAE Committee S-12 on 
Shock and Vibration. Currently, S-12’s four subcommittees are work- 
ing these equations into actual design procedures.. Emphasis is being 
placed on the development of a graphic means for achieving this end. 
Specifically, the designer will be told: 
© What basic information is necessary. 
© How to use the prescribed performance equations. 
® Whether an isolation system is needed. 
© How to execute and check designs. 


Explains How, Not Why 


The document will be a straightforward statement of what to do, 
not why it is done. Dr. Molloy indicated that appendixes explaining 
the theories on which the document is based will be prepared upon 
completion of the main report, which is likely to appear as a new ARP. 

Because the work of the committee has required a certain amount 


Iso-octane, % 50 
Benzene, % 10 
Toluene, % 20 
Xylene, % 20 


COMPRESSION SET TEST TIME 
SHORTENED BY 48 HOURS—An 
analysis of recent data on SAE 415, 
515, 615, 715, and 815 compounds indi- 


of actual development work, S-12 instituted a new type of meeting 
called ‘a work session.’ At these sessions, participants concoct and 
try design techniques. Dr. Molloy said that, in addition to regular 
committee and subcommittee meetings, two extremely productive 
work sessions have been held to date. He hopes to be able to sched- 
ule them as frequently as once a month in the near future. 
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EARLE S. MacPHERSON has retired 
as vice-presdent advising on engineer- 
ing policies for Ford Motor Co. He 
first entered the auto industry in 1915, 
and joined Ford in 1947. 


EDWARD C. WELLS, vice-president 
— engineering, Boeing Airplane Co., 
heads the newly organized Systems 
Management Office, which will have 
responsibility for development and 
management of the comprehensive 
weapons systems of the future. 


CHARLES F. HAMMER has been 
appointed vice-president — engineer- 
ing, for the Air Brake Division of West- 
inghouse Air Brake Co. Prior to this 
he was director of engineering with the 
division. 


CHARLES W. DUFFY has been 
elected vice-president and director of 
the Standard Products Co., in Cleve- 
land. Prior to this he had been with 
the Kelsey-Hayes Co. in Detroit as 
sales engineer and advertising manager. 


HARRY S. PACK. vice-president and 
former director of customer relations 
for Vertol Aircraft Corp., is now head 
of the newly created International 
Division of the corporation. He has 
been associated with Vertol since 1945. 


ALEXANDER DREISIN has joined 


the Allis-Chalmers Mfg. Co., Harvey 
Works, Harvey, Illinois, as chief en- 
gineer of the newly organized Allis- 
Chalmers Diesel Fuel Systems Depart- 


ment. For the past four years he has 
been chief engineer of the Micro- 
Precision Division of the Micromatic 
Hone Corp. 


GEORGE W. BROWN has been 
elected executive vice-president of the 
Wagner Electric Corp. He joined the 
corporation in 1926 and was vice-presi- 
dent prior to his new appointment. 

PAUL C. FORD was elected vice- 
president in charge of engineering and 
research for Wagner. Hé has been with 
the corporation since 1937 and most 
recently was executive engineer direct- 
ing automotive and electrical engineer- 
ing and research facilities. 


In the National Malleable and Steel 
Castings Co., B. C. YEARLEY has been 
made assistant vice-president. He 
joined the company in 1924 and most 
recently has been assistant to the vice- 
president. 

WILSON H. MORIARTY will be the 
chief executive officer of the newly- 
formed Railway and Mine Division. He 
continues his staff duties as first vice- 
president of the company. 

KENNETH SELBY is now vice-presi- 
dent — engineering, with the Railway 
and Mine Division. He has been in 
charge of the Technical Center in 
Cleveland since 1948, when he was 
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made chief engineer— Railway Di- 
vision. 

MARK MILLER has become vice- 
president — Sales, Industrial Division. 
He has been with National since 1941 
and most recently was assistant to the 
vice-president in charge of sales. 


JOHN F. ADAMSON has been made 
assistant chief engineer of the Auto- 
motive Division of American Motors 
Corp. He joined Nash Motors in 1947, 
and was staff assistant to the director 
of engineering prior to his new ap- 
pointment. 

Adamson replaces J. 8S. VOIGT, who 
has retired after 14 years of service 
with the company. 


HAROLD M. HARRISON has been 
named assistant chief engineer for the 
California Division of Lockheed Air- 
craft Corp. He has been with Lock- 
heed since 1939, and most recently 
was chief systems development en- 
gineer. Harrison has served as 1956-57 
SAE vice-chairman representing aero- 
nautics, for the Southern California 
Section. 


J. H. OVERHOLSER, formerly as- 
sistant general manager with Pacific 
Division of Bendix Aviation Corp., is 
president of the newly formed Hydro- 
dyne Corp. 

ROBERT T. SKINNER, owner and 
manager of the Skinner Seal Co., is ex- 
ecutive vice-president of Hydrodyne. 


ARTHUR J. WELCH has been made 
vice-president and general manager of 
the Spring Division of Borg-Warner 
Corp. He has been associated with the 
division since 1942 and was vice-presi- 
dent and assistant general manager 
prior to his new assignment. 


MELVIN J. OLSON, formerly layout 
designer for the LeTourneau Westing- 
house Co. in Peoria, Ill., is now with 
the Northwest Engineering Co. in Green 
Bay, Wis., as engine application en- 
gineer. He has been active in SAE 
Central Illinois Section on the Gov- 
erning Board. 


WARREN C. REYNOLDS, formerly 
research engineer, gas turbine de- 
partment, Ford Motor Co., is now a 
development engineer, turbochargers, 
with Thompson Products, Inc. He is 
presently designing a turbine test 
dynamometer to be used in turbo- 
charger development. 


MacPherson 


Pack Dreisin 

WILLIAM B. PROSSER, president of 
Perfect Circle Corp., has been elected 
to the board of Aluminum Industries, 
Inc. 


EARLE R. KLINGE is now manager, 
advanced truck engine and driveline 
engineering department, Ford Division, 
Ford Motor Co. Formerly he was as- 
sistant chief engineer, diesel, with Con- 
tinental Aviation and Engineering 
Corp. 

Klinge is currently a member of SAE 
Diesel Engine Activity Committee for 
1958. 


HAROLD F. WOOD, executive vice- 
president of Wyman-Gordon Co., will 
act as vice-president of the newly 
formed H. F. Wood Co. He will serve 
the firm in an advisory capacity with 
emphasis on consultation. 


KENNETH J. BOEDECKER has re- 
tired as staff assistant to the vice- 
president, sales, Wright Aeronautical 
Division of Curtiss-Wright Corp. He 
is now engaged in consulting work. 


ROBERT J. LIGGETT has been 
elected vice-president and director of 
Tiona Petroleum Co. Formerly he was 
a chemical engineer with the company. 


SAE JOURNAL 





Skinner 


Overholser 


HOWARD C. BEYER has joined 
Jeta Metal Fabricators, Inc., in Yonk- 
ers, N.Y., as general manager of the 
company’s newly organized Power 
Equipment Division. Formerly he was 
executive vice-president of Interna- 
tional Fermont Machinery Co., Inc., in 
Ramapo, N.Y. 


DR. ERNEST F. FIOCK has been 
named chief of the research section, 
engineering and development depart- 
ment of the newly formed Astrodyne 
Co. The company is under the joint 
equal ownership of Phillips Petroleum 
Co. and North American Aviation, Inc. 
Fiock will be in charge of Astrodyne’s 
solid propellant and propellant process 
laboratories and the fundamental 
studies group. Prior to this he was 
director, technical development branch, 
Rocket Fuels Division, Phillips Pe- 
troleum Co. 
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CHARLES H. DAWSON is now gen- 
eral manager of Calwin Equipment 
Rentals Ltd., in Calgary, Alberta, Can- 
ada. Formerly he was Calgary man- 
ager of the Wilson Equipment Co., Ltd. 


MAHLEN F. KAHLER has become 
staff industrial engineer, Boxboard 
and Folding Carton Division, Robert 
Gair Paper Products Group, Conti- 
nental Can Co., Inc. Previously he was 
in the Industrial Engineering Depart- 
ment of Deere & Co. 


RICHARD R. STAEBLER is now 
chief engineer, petroleum tanks, with 
the Heil Co., in Milwaukee, Wis. He 
has been with the company for seven 
years and was product engineer in the 
Hillside, N. J. plant prior to his new 
position. 


DONALD G. HUBBARD has ac- 
cepted a position as mechanical en- 
gineer at the U.S. Army Engineer Re- 
search and Development Laboratories, 
Fort Belvoir, Va. He will work as a 
project engineer in the engine test 
laboratory of the Evaluation Engineer- 
ing Branch, Mechanical Engineering 
Department. Hubbard was a product 
design engineer with the Ford Motor 
Co. prior to his new position. 


HAROLD C. MOODY, formerly 
special projects engineering manager 
for Avro Aircraft, Ltd., in Toronto, is 
now self employed in sales of auto- 
motive and aircraft products in 
Spokane, Wash. 


PAUL B. BEST, JR., formerly with 
the O. A. Sutton Corp. as sales man- 
ager in the Original Equipment Di- 
vision, is now vice-president and part 
owner of the RC-Nehi Bottling Co., 
Inc. 


HARRY BAUM is now style editor for 
the McGraw-Hill Encyclopedia of Sci- 
ence and Technology, Charlottesville, 
Va. Previously he was project manager 
of the McGraw-Hill Technical Writing 
Service in New York City. 


DONALD G. HUBBARD, formerly 
with Ford Motor Co. as product de- 
sign engineer, is now a powerplant en- 
gineer with the Engine Test Labora- 
tory, Evaluation Engineering Branch, 
Engineer Research and Development 
Laboratories, in Ft. Belvoir, Va. 


WILLIAM A. KELLEY is now with 
the Wooster Division of Borg-Warner 
Corp. as a project engineer engaged in 
engineering design on fuel injection 
systems. Prior to his new position he 
was manager of the Detroit office of 
Simmonds Aerocessories, Inc. 


PETER A. THOR, JR., is now with 
the Chevrolet Division of General 
Motors Corp., as layout man, engine 
design group. Formerly he was a de- 
sign engineer with the Scott-Atwater 
Mfg. Co, in Minneapolis, 


RAY MATLOCK is now a vice-presi- 
dent and partner in the William G. 
Mays Co. in Garland, Tex. Prior to 
this he was sales engineer with the 
Wright Aeronautical Division of Cur- 
tiss-Wright Corp. 


LESTER G. BELTZ has joined the 
Electric Auto-Lite Co. as sales repre- 
sentative in the Die Cast Division. 
Prior to this he was a manufacturing 
engineer in prototype build-up, Hard- 
ware Division of the Ford Motor Co. 


CLAUDE H. MAY is now with the 
Walker Mfg. Co., of Wisconsin as ad- 
vanced projects engineer. Previously 
he was with the Ford Motor Co., as a 
project engineer, Advanced Mercury, 
engineering staff. 


DOUGLAS M. PARK, formerly vice- 
president of the Wallace Barnes Co., 
Ltd., in Hamilton, Ontario, Canada, 
is now a purchasing agent for the 
Barnes Gibson-Raymond Division of 
Associated Spring Corp. 


WILLIAM E. JOLIN, JR., formerly 
project engineer for Stratoflex, Inc., in 
Ft. Worth, Tex., is now a project en- 
gineer on controls for the Bryant Mfg. 
Co., Division of Carrier Corp., in In- 
dianapolis, Ind. 


THEODORE 8S. MOISE, III, has be- 
come a development engineer for the 
Eastman Kodak Co. Formerly he was 
electronics officer, VF 101, U.S. Navy. 


FRED C. RUNFOLA is now with 
O. E. Szekely and Associates, Inc., 
Commerce, Ga., as operations coordi- 
nator. Previously he was with the 
Glen L. Martin Co. in Baltimore, Md., 
as logistics planning supervisor and 
weapons systems evaluation specialist. 


HAROLD W. ROYL, formerly gen- 
eral sales manager for Canadian 
Curtiss Wright, Ltd., in Montreal, is 
now in the same position with the 
Curon Division of Curtiss-Wright Corp. 
in Quehanna, Pa. 


CHARLES F. McELWAIN, formerly 
general manager, Military Products 
Division, IBM Corp., is now director 
of manufacturing for IBM World Trade 
Corp. He directs operations at eighteen 
locations around the world. 

i ' mm ere 

WERNER MUNZ is now senior test 
engineer for Mack Trucks, Inc. in Al- 
lentown, Pa., where he is engaged in 
experimental frame stress analysis. 
Formerly he was a test engineer with 
the Chevrolet Division of General 
Motors Corp. 


JOHN R. SMYTH, former chief con- 
trol engineer, has been named to the 
newly created post of assistant director 
of engineering at Exide Industrial Di- 
vision of the Electric Storage Battery 
Co. 

CONTINUED ON NEXT PAGE 
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Frankel 


Nordstrom 


Shoemaker 


Johnson 


DONALD P. FRANKEL has joined 
Chicago Aerial Industries, Inc., as 
director of customer relations. Prior 
to this he was with Marquardt Aircraft 
Co., in Van Nuys, Calif., as assistant 
director in the Customer Relations 
Division. 


JAMES L. MOLNAR has become as- 
sistant body engineer — production, 
in the Automotive Division of Ameri- 
can Motors Corp., with headquarters 
in the company’s main body plant in 
Milwaukee. He has been with AM 
since 1952, and formerly was a project 
engineer with the company in Detroit. 


WILBUR C. NORDSTROM has been 
elected vice-president — manufactur- 
ing for the Standard Products Co. He 
has been with the company since 1950 
and was general manager of manufac- 
turing prior to his new appointment. 


LORING F. SHOEMAKER, of Allis- 
Chalmers Mfg. Co., was elected presi- 
dent of the Internal Combustion Engine 
Institute at the annual meeting in 
March. 

HENRY H. HOWARD, of Caterpil- 
lar Tractor Co., has been elected 
treasurer of the Institute. 


WILSON LAIRD, vice-president in 
charge of advanced planning and gov- 
ernment relations for The New York 
Air Brake Co. has been appointed to 
the Board of Governors of the Aircraft 
Industries Association. 


CARL E, WATSON is now technical 
assistant to the manager of the Pe- 
troleum Products Research Division at 
the Richmond Laboratory of Califor- 
nia Research Corp. Previously he was 
division supervisor, Grease and In- 
dustrial Oil Research, with the cor- 
poration. 


WILLIAM R. JOHNSON has been 
appointed assistant director of research 
and development for Associated Spring 
Corp. Formerly he was chief research 
metallurgist at the corporation’s re- 
search center in Bristol. 


ALBERT M. CURRIER, JR., has 
been named general manager of 
Clevite Service, the replacement parts 
marketing organization of Cleveland 
Graphite Bronze Division, Clevite 
Corp. Currier, formerly Clevite Ser- 
vice sales manager, has been with the 
organization since 1946. 


JOHN WALDHERR, JR.., is now with 
the Wells Mfg. Co., Fond Du Lac, Wis., 
as chief engineer in the Fuel Pump 
Division. Prior to his new position 
he was director of engineering, Airtex 
Products, Inc., in Fairfield, Il. 


CMDR. HARRY J. HUESTER, 
USNR, is now a government contact 
representative, engaged in consulting 
and technical services in Arlington, Va. 
Formerly he was deputy director, Aero- 
nautical Structures Laboratory, De- 
partment of the Navy, Naval Air Ma- 
teriel Center, U.S. Naval Base in 
Philadelphia. 


JENNINGS ANDERSON has be- 
come vice-president and general man- 
ager for the Gunn Oldsmobile Co.; 
prior to this he was assistant sales 
manager for Gunn Oldsmobile, Inc. 


WILLIAM G. ZORN has become 
performance engineer with the Le- 
Tourneau Westinghouse Co.; formerly 
he was design engineer with the com- 
pany. Zorn has been active in SAE 
Central Illinois Section as 1957-58 
publicity chairman. 


DUNCAN H. STODDARD is now 
with Wheeling Pipe Line, Inc., as 
superintendent of equipment. Prior to 
his new position he was with Arkan- 
sas-Best Freight System, Inc., in the 
same position; he had been with the 
corporation for five years. 


NILS A. THUNSTROM, formerly chief - 
engineer for the Greyhound Corp., is 
now assistant director of equipment 
with the corporation. His duties in- 
clude the investigation of and de- 
termination of technical solutions to 
defects in equipment. 


WILLIAM CLAY FORD has been 
named a director of the National Ten- 
nis Hall of Fame. He has played an 
important role in furthering junior 
tennis activities in the United States 
for a number of years. 


Two new sales managers have been 
appointed by the Eclipse Machine 
Division of Bendix Aviation Corp. 

ROBERT K. GORNALL is now sales 
manager of carburetors with head- 
quarters in Detroit; JOHN A. RIO- 
PELLE has become sales manager of 
fuel nozzles in Elmira. 

Gornall, formerly assistant sales 
manager of carburetors, has been with 
the division since 1948. Riopelle joined 
the division in 1952 and was a sales 
engineer in the Detroit office prior to 
his new appointment. 


EDWARD W. HUFNAGLE has been 
appointed assistant manager, automo- 
tive sales, for the Glass Division of 
Pittsburgh Plate Glass Co. He will 
have headquarters at the firm’s De- 
troit office. Hufnagle joined the prod- 
uct development department of the 
company at Pittsburgh in 1945, and has 
served as industrial sales engineer at 
Detroit since 1951. 
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CLIFFORD F. HOOD, president, 
United States Steel Corp., spoke on 
“Dollars and Common Sense” at the 
annual banquet of the Blue Valley 
Manufacturers’ and Business Men’s 
Association, April 17, in Kansas City. 
Mo. 


GORDON STEINHOFF, formerly 
manager of the Aircraft Division of 
General Controls Co., now heads the 
newly organized Engineering Division 
of Allan Aircraft Supply Co. 


In the Delco-Remy Division of Gen- 
eral Motors Corp., JOHN D. BAKER 
has become assistant general sales 
manager responsible for planning and 
direction of original equipment sales 
activities; FORREST A. STINSON is 
now manager of Detroit regional sales. 

Baker, associated with the division 
since 1940, was assistant sales and 
service manager prior to his new 
position. 

Stinson began his career with the 
division in 1926 as a cooperative 
student and was sales engineer prior 
to his new appointment. 


WILLIAM P. DUGAN has become 
manager of the sales service section, 
Research and Development Division of 
Sun Oil Co. He joined the company 
in 1946 and was with the automotive 
laboratory prior to his new appoint- 
ment. 

In the same division, DR. PAUL E. 
OBERDORFER is manager of the 
petrochemicals section. He has been a 
research chemist in the fuel develop- 
ment section since joining the company 
in July, 1955. 


ERIC A. MEYER, formerly an en- 
gineer with the Carrier Corp. in Syra- 
cuse, N.Y., is now with Dunham- 
Bush, Inc., in West Hartford, Conn., 
as sales engineer, Export. 


EARLE A, RYDER, aircraft industry 
consultant, has received the 1958 ASLE 
National Award for his contributions to 
lubricant evaluation. The award sig- 
nifies honorary life membership in 
the American Society of Lubrication 
Engineers. 


S. A. MALTHANER, formerly chief 
engineer of the Automotive Division 
with Gunite Foundries Corp., will now 
direct engineering for all company 
products. 


DONALD B. MORSE, formerly sales 
manager, Scintilla Division of Bendix 
Aviation Corp., is now director of sales, 
service and advertising. He has been 
with Scintilla since 1941. 


AMBROSE J. ILG is now with 
Southern California Freight Lines in 
Los Angeles as maintenance director. 
Prior to this he was garage manager 
for Roadway Express, Inc., in Akron, 
Ohio. 
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SAE Members Promoted in 
Chrysler Executive Changes 


, Loofbourrow 


Anderson 


ALVIN M. FISCHER, formerly sales 
engineer with the Bendix-Westinghouse 
Air Brake Co., is now with Mack 
Trucks, Inc., as a project engineer. 


THOMAS B. WAKELAND, formerly 
district sales engineer for the Link- 
Belt Co. in Chicago, is now regional 
sales engineer with the Hoover Ball & 
Bearing Co. in Ann Arbor, Mich. 


SAE members involved in 
“important and significant de- 
velopments in the organization 
structure and executive man- 
agement” of Chrysler Corp., an- 
nounced by Chrysler President 
L. L. COLBERT, included the 
following: 

E. C. ROW becomes First 
Vice-President and Chairman 
of the Administrative Com- 
mittee; 

WILLIAM C, NEWBERG has 
been named Executive Vice- 
President. 

In addition, operating through 
three new groupings of func- 
tions at the corporate level: 

R. S. BRIGHT becomes Group 
Vice-President — Automotive 
Manufacturing, and 

IRVING WOOLSON becomes 
Vice-President, Director of 
Manufacturing Services. 

Reporting to the newly- 
created Group Vice-President 
of Automotive Sales: 

HARRY E. CHESEBROUGH 
who has been elected a Vice- 
President of Chrysler Corp., be- 
comes General Manager of 
Plymouth; 

WILLIAM J. BIRD has been 
named Executive Assistant to 
the Group Vice-President — 
Automotive Sales. 

Under a new Vice-President 
— Corporate Planning Staff: 

ROBERT ANDERSON has 
been named Director of Product 
and Volume Planning. 

. . .- and under Vice-President 
— Engineering PAUL C. ACK- 
ERMAN: 

A. G. LOOFBOURROW has 
been named Director of En- 
gineering. 

... and under Group Executive- 
Car & Truck Assembly. 

F. L. BIRD is now plant man- 
ager, Chrysler-Jefferson and 
Kercheval plants; 

G. T. POIRIER is plant man- 
ager of the Imperial-Warren 
plant. 


IRVING SOCHRIN has become a 
source inspector with Combustion En- 
gineering, Inc., in Windsor, Conn. 
Previously he was with the Wright 
Aeronautical Division of Curtiss Wright 
Corp. as a field engineer. His new 
position includes investigation and 
evaluation of sub-contractors’ methods 
of manufacture. 

CONTINUED ON NEXT PAGE 
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Marble 


WILLIAM I. MARBLE and JOHN 
M. ROOP are assuming new responsi- 
bilities on the SAE staff. Marble has 
been promoted to assistant manager of 
the Engineering Activities Division. 
Roop joined the staff in April to carry 
on the work in the Technical Com- 
mittee Division that Marble has been 
handling. 

Roop comes to SAE from the Ford 
Division, Ford Motor Co., where he was 
a service engineer and a quality con- 
trol analyst. Previously he worked for 
Chrysler Corp. as a product engineer 
at the Chrysler Jet Engine Plant. He 
received a B.S. degree in Mechanical 
Engineering from Michigan State and 
has done graduate work at Wayne 
State University in business adminis- 
tration. While serving in the USAF 
as a ist lieutenant he was in charge 
of ground vehicle equipment mainte- 
nance. 


READ LARSON, formerly assistant 
to the technical director, refinery 
chemicals department, American Cyan- 
amid Co., is now a sales engineer with 
Amoco Chemicals Corp., in Chicago. 


JAMES E. GAUSE is now an engi- 
neer, junior, in the Ordnance Division 
of Westinghouse Electric Corp. in Bal- 
timore, Md. Formerly he was a grad- 
uate student at the Westinghouse Edu- 
cation Center in Pittsburgh, Pa. 


ERNEST G. DAVIS is now contact 
engineer, engine and transmission sec- 
tion, Edsel Production Product Engi- 
neering, M-E-L Division of Ford Motor 
Co. Formerly he was production con- 
tact engineer with the Edsel Division 
of Ford. 


HERBERT G. WHITE, formerly a 
project engineer for the Rochester 
Products Division, General Motors 
Corp., is now contact engineer with 
the division. 


HOWARD D. PLUMLY, formerly 
chief chemist with the Baltimore & 
Ohio Railroad Co., is now technical 
sales engineer with the National Re- 
fining Co. in Chicago. 


114 


WALTER H. NIEDERMEIER, for- 
merly assistant lubrication manager, 
Shell Oil Co., in Flushing, N.Y., is 
now with the St. Louis Division of the 
company as manager — industrial 
products. 


ILIA I. ISLAMOFF is now with the 
Hayes Aircraft Corp., in Birmingham, 
Ala., as engineer, design “A”. Prior 
to this he was vice-president — en- 
gineering, quality and security, with 
the Ludwig Honold Mfg. Co. in Fol- 
croft, Pa. 


MADISON POST, formerly executive 
officer, U.S. Army Ordnance Tank — 
Automotive Command, Field Service 
Division, in Detroit, is now with the 
Allis Chalmers Mfg. Co., Springfield 
Works, as engineer, assistant to the 
chief of experimental development. 


IRWIN A. BINDER has become vice- 
president, manufacturing, for the 
Ramo-Wooldridge Corp. in Los Angeles, 
where he will be responsible for co- 
ordinating all manufacturing efforts 
involving both commercial and military 
products. He had-been with Thomp- 
son Products, Inc. since 1930, and most 
recently was assistant general manager 
at the Tapco Plant in Cleveland. 


DR. CHARLES S. DRAPER, pro- 
fessor and head of the department of 
aeronautical engineering at the Massa- 
chusetts Institute of Technology, is 
among a group of leading scientists 
who have been retained as consultants 
by Republic Aviation Corp. He will 
be on the research staff in development 
of manned aircraft and missiles of 
supersonic and hypersonic design. 


DEAN B. HAMMOND has been made 
vice-president — engineering for Willys 
Motors, Inc. He has been engaged in 
consulting work for the past two years. 


Among industrial leaders who re- 
ceived the Twelfth Annual Horatio Al- 
ger Awards on May 8 were JAMES H. 
CARMICHAEL, chairman of Capital 
Airlines, and T. CLAUDE RYAN, presi- 
dent and director of Ryan Aeronautical 
Co. 


HUGH D. LOWREY, former manu- 
facturing director in the Defense 
Operations Division of Chrysler Corp., 
is now director of operations. 

BERNARD J. MELDRUM, formerly 
business management branch man- 
ager, has become special assistant to 
the general manager. 


HALSEY W. WILLS has retired as 
eastern manager of the King-Seeley 
Corp., after service of 35 years. 


DR. SIDNEY M. CADWELL has 
retired as director of research and de- 
velopment for United States Rubber 
Co. He has been in this position since 
1946, and is the holder of 69 patents. 








JOHN N. LYNDALL, JR. has be- 


come superintendent of maintenance 


for the Hertz Corp. Prior to this he 
was a radar engineering technician for 
the Bendix Radio Division of Bendix 
Aviation Corp. 





WILLIAM B. GRIPE, formerly proj- 
ect engineer for Hall Scott, Inc., Berke- 
ley, Calif., is now a product engineer 
for Curtiss-Wright Corp. in South 
Bend, Ind. 


PAUL E. TOBIN, formerly vice- 
president, sales, for The White Motor 
Co. in Cleveland, is now chairman of 
the board and executive vice-president 
of Graham Motor Sales Co. in Bloom- 
ington, Ind. 


JAY C. BELL, formerly senior re- 
search engineer, mechanical engineer- 
ing department, engineering research 
office of Ford Motor Co., is now senior 
design engineer for the company in the 
Ford car engine and driveline depart- 
ment, Ford Division. 


JOHN Y. WONG is now an engineer 
with the Transport Division of Boeing 
Airplane Co. in Renton, Wash. For- 
merly he was a draftsman with Hall- 
Scott Inc. in Berkeley, Calif. 


ROBERT H. SHENK has been ap- 
pointed vice-president and technical 
director of overall operations for Zurn 
Industries, Inc., including the Re- 
search and Development Division. 
Formerly he was with the Wiedemann 
Machine Co., engineering, as chief 
engineer. 


Obituari 


CLYDE H. BRITTEN ... (M’39)... 
vice-president in charge of manufac- 
turing and a director of the Lubrizol 
Corp... . associated with the Shell Oil 
Co. for 18 years . . . joined Lubrizol in 
1947 ... died April 5... born 1905... 


OTTO J. DOEPEL ... (M’26)... 
sales engineer, Allied Screw of Dixie 
... had been with the company since 
1956 .. . previously a purchasing agent 
for Metal Products Corp. and Metal 
Screw Corp... . died March 27 .. . born 
Seto i 


GEORGE T. MOORE ... (A’20)... 
vice-president and sales manager, Wis- 
consin Axle Divison, Rockwell Stand- 
ard Corp., (formerly Rockwell Spring 
and Axle Co.) .. . joined Wisconsin 
Parts Co. in 1919, later became vice- 
president and sales manager of Wis- 
consin Axle Co., now a division of 
Rockwell .. . died March 17... born 
1895 ... 


JOHN R. STEARNS ... (A’40) ... 
sales engineer, Eaton Mfg. Co... . had 
been with the company since 1933... 
died April 3... born 1911... 
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Rubber Bonded-to-Metal Parts 


Precision know-how, care, and special bonding techniques 
assure you of parts that will reduce assembly costs, im- 
prove product operation and simplify design. 


Just send your problems—your blueprints to Precision for 
solution. Our engineering staff will be glad to make rec- 
ommendations and quote to your requirements. 


Specify Precision —first in quality 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 3, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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“THIC LUBRICANT 
MEET OUR 
REQUIREMENTS 
FOR CUB-ZERO 
TEMPERATUREC’ 


Says- TUCKER SNO-CAT CORP. 


“‘We are proud to state that there 
are over 50 SNo-CatTs satisfactorily op- 
erating in the Antarctic in temperatures 
as low as minus 60 degrees. This seems 
to us the ultimate in extreme tests for 
both SNo-CaTts and LUBRIPLATE Low- 
Temp Lubricant on which SNo-Cats de- 
pend for their consistently outstanding 
and reliable performance.” 

J.M. Tucker, General Manager 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 


LUBRIPLATE GREASE AND 
FLUID TYPE LUBRICANTS WILL 


IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H. D.S. 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free “LUBRIPLATE DATA Book”. ..a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 


Continued from page 6 


Limited Slip Differentials, R. P. 
LEWIS, L. J. O’BRIEN. Paper No. 29B 
presented Mar. 1958, 18 p. Conven- 
tional differential and limited slip dif- 
ferential for passenger car and truck 
applications; characteristics of five 
limited slip differentials available, two 
of cam, two of friction and one of vari- 
able velocity gear type; loading and 
forces encountered and amount of load 
multiplication; design, application, and 
accomplishments of Powr-Lok differ- 
ential, manufactured by Dana Corp. 


Station Wagon Styling, D. C. 
WOODS. Paper No. 27A presented 
Mar. 1958, 4 p. Existing models on 
American market and foreign imports 
from Germany and Italy, analyzed 
with regard to trends; differences con- 
sidered as to door arrangements, rear 
end design, etc.; interior and trim ma- 
terials; possible station wagons of fu- 
ture will be designed for carrying ca- 
pacity, appearance, dependability and 
ruggedness; they could be of small rear 
engine type, pickup truck variation or 
have club car seating. 


Station Wagon Market Penetration 
and Its Trends, G. H. BROWN. Paper 
No. 27B presented Mar. 1958, 7 p. 
Steady increase in penetration of sta- 
tion wagon in mix of domestically pro- 
duced automobiles, noted; data avail- 
able suggests that they are bought by 
younger families above average income 
and only 1/6 belong to suburban fam- 
ilies; data on use to which station wag- 
ons are put; factors in anticipated fu- 
ture increase of sales. 


Development and Advantages of Tilt 
Cabs —-Engineer’s Analysis, R. H. 
COOK. Paper No. 26A _ presented 
Mar. 1958, 13 p. Transformation in 
highway and city delivery transport, 
summarized with reference to various 
forms of commercial vehicle designs 
affected by legal limitations set up by 
states and new federal highway sys- 
tem; typical cab and sheet metal ar- 
rangements which best meet needs of 
operators, advantages of tilt cab COE- 
vehicle (cab-over-engine configura- 
tion). 


Effect of Engine Mounting on Car 
Shake, L. M. MORRISH. Paper No. 
25C presented Mar. 1958, 10 p. Engine 
mountings exercise considerable con- 
trol on car shake, provided that other 
major shake-affecting components are 
designed within reasonable limit from 
optimum; considerations of shaker im- 
posed vibrations in laboratory; stroking 
machines to determine dynamic rate 
and hysteresis of spring members; Bu- 
ick mount testing machine for deter- 


mination of dynamic rate and efficiency 
of mounts; effects of tuning and damp- 
ing. 


Simulating Road Shake in Labora- 
tory, K. P. PETTIBONE. Paper No. 
25B presented Mar. 1958, 6 p. Before 
investigating car shake in labora- 
tory, shake measurements are made 
on road, which indicate areas to inves- 
tigate; setup to investigate torsional 
and bending shake; methods used to 
attack vibration problems; it is shown 
that “detuning” natural frequency of 
torsional shake from suspension fre- 
quencies may be more important than 
detuning bending frequencies. 


Investigation of Control of Tire 
Thump by Tire Shape, G. J. SANDERS. 
Paper No. 25A presented Mar. 1958, 9 p. 
Testing and procedure used to find 
source of thump and two modes of vi- 
bration, namely circular and diametri- 
cal mode; determination of frequencies; 
it is shown that criteria for minimum 
thumps is to have shape and construc- 
tion of tire which does not permit coin- 
cidence of two natural frequencies with 
two revolution rate harmonics in 20 to 
35 mph speed range. 


Designer’s Trial “Long Clean Life or 
Death by Burning Oil”, J. F. GREAT- 
HOUSE. Paper No. 859 presented Feb. 
1958 (Metropolitan Sec) 11 p. Discus- 
sion of 18 items which are desired by 
today’s automotive diesel engine users; 
points include lower first cost, no main- 
tenance or service, long service life, re- 
liability, simplicity of operation, insen- 
sitivity to fuel variation and minimum 
fuel consumption, elimination of corro- 
sion, weightlessness, etc.; how demands 
are met by designers. 


Design Features of New Continental 
7150 Horsepower Diesel Engines, H. H. 
HAAS. Paper No. S855 presented Dec. 
1957 (Metropolitan Sec) 24 p. Trends 
and problems in design of 4-cycle, high 
performance Diesel engines in 600 to 
1000 hp range; basic design features 
of new 750 hp air cooled engine ex- 
plained with particular reference to 
high performance requirements; one 
Russian and two German diesel engines 
are shown to illustrate various design 
approaches; future outlook. 


Accomplishments and Possibilities of 
Turbocharged Automotive Diesels, B. 
LOEFFLER, M. C. HORINE. Paper 
No. 853 presented Dec. 1957 (Southern 
Calif Sec) 14 p. Benefits of turbo- 
chargers and their limitations; turbo- 
charger installations as compared with 
unsupercharged automotive diesels 
show rise in brake mean effective pres- 
sure from 108 to 140 lb per sq in., 
weight per hp reduction from 12 lb to 
9 Ib and hp per cu in. displacement up 
from 0.25 to 0.37; problem of exhaust 
connections; turbocharger installations 
on truck engines shown. 


New Technique for Diagnosing En- 
gine Troubles, N. A. ACCARDO, E. E. 
ECKLUND. Paper No. 21B presented 
Jan. 1958, 9 p. Equipment developed 


Continued on page 119 
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Snap-in headliner with HYPALON® coating 


adds color and utility to 1958 


A new patented snap-in type of head- 
liner brings a combination of style and 
convenience to the interiors of a lead- 
ing 1958 automobile. Prefabricated in 
ready-to-install panels, this headliner 
consists of flexible urethane foam which 
is laminated to panelboard and coated 
with HYPALON synthetic rubber. The 
panels snap quickly into place, and are 
held in position by external bows. 
Although applied as a thin coating, 
the HypPALon plays a big part in the 
eye appeal of this headliner. HyPaLon 
can be compounded in any one of a 
wide range of colors to match the car’s 


interior trim. It can be applied by pat- 
terned rollers to give the stylist any 
décor he desires, from Scotch plaid to 
leopard skin. Because the coating is 
thin, the fine grained texture of the 
foam shows through, giving the head- 
liner a soft appearance. 

HyYPALon adds much to the service- 
ability of this headliner. If soiled, it 
can be cleaned with soap and water. 
And since the coating is a synthetic 
rubber, it is as flexible as the foam... 
won't crack or flake off when the foam 
is indented. 

HyYPALON’S combination of these and 


interiors 


other important properties has earned. 
it ready acceptance for a variety of 
automotive applications. Under the 
hood HyYPALon is used for spark plug 
boots and ignition wire jackets because 
it resists ozone and high temperatures. 
Its color stability and resistance to the 
effects of weathering have led to its use 
in convertible tops and tire white side- 
walls. Consider what HyPALON can do 
for you. Then, mail the coupon for 
technical assistance or more informa- 
tion on the varied uses of HYPALON . . . 
and neoprene, the synthetic rubber 
made by Du Pont for over 25 years. 


) 1 am particularly interested in pneisnldenicdliidbehdiipseipeacind 

(_) Add my name to the free mailing list for DU PONT ELASTOMER 
NEWS FOR AUTOMOTIVE ENGINEERS (reviews new auto- 
motive applications of neoprene and HYPALON). 

(_) Add my name to the free mailing list for the 
ELASTOMERS NOTEBOOK (contains articles 
based on uses of Du Pont elastomers in 
industry). 

E. 1. du Pont de Nemours & Co. (Inc.) 

Elastomer Chemicals Dept. sar.¢ 

Wilmington 98, Delaware City 


GU POND 


M06. u, 5. nak OFF 


Name__ 


Better Things for Better Living 


... through Chemistry Address__ 





SUPER-TURBOCHARGES 
CATERPILLAR DW20 AND DW21 TRACTORS 


New AiResearch Pressure Ratio 
Controls substantially increase 
lugging ability and travel speed of 
Caterpillar DW20 and DW2!1 
Wheel Tractors equipped with 
AiResearch T-15 Turbochargers. 
The new control unit more than 
doubles the torque rise, giving the 
tractor greater lugging ability 
when operating under heavy 
loads. Accurate control of turbo- 
charger speed over a wide range 
allows the engine to operate effi- 


ciently regardless of its changing 
load requirements. 

This further improves other per- 
formance characteristics: de- 
creases specific fuel consumption 
... improves acceleration... pro- 
vides cooler engine operating tem- 
peratures ...reduces smoking. The 
improved air induction system 
also provides equal rimpull for 
the new DW20 and DW21 at 10% 
higher travel speeds. 

The two components of the new 


CORPORATION 


AiResearch Pressure Ratio Con- 
trol unit are a pressure ratio sensor 
and exhaust by-pass valve. They 
allow the turbocharger to operate 
at maximum boost pressure over 
a wide range of engine speeds and 
operating conditions, thus main- 
taining turbocharger speed, and 
hence engine air input, at higher 
levels while lugging. This improves 
the overall performance match of 
a free-floating turbocharger. 
Your inquiries are invited. 


GiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 
DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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by Du Mont Laboratories is made pos- 
sible by, and used in conjunction with, 
cathode-ray oscilloscope; Type 2900 
Valve Testing Pickup is pressure/vac- 
uum device which connects to engine 
in same manner as vacuum gage; Type 
2903 Timing and Advance Pickup uses 
photoelectric principle; Type 2902 
Flame Pickup; Type 2901 Noise and Vi- 
bration Pickup for detecting detona- 
tion. 


Truck Performance — Computed Ver- 
sus Measured Data, A. F. STAMM. Pa- 
per No, 21A presented Jan. 1958, 18 p. 
Results of tests on four vehicles com- 
pared with predictions from TR-82 
(SAE Technical Report, “Truck Ability 
Prediction Procedure’); analysis of 
tabulated test data leads to following 
conclusions: valid separation of air 
and rolling resistance was not accom- 
plished; effect of wind velocity and 
direction on air resistance may be sig- 
nificant; chassis friction power appears 
to be roughly related to engine RPM. 


Imported Car Sales in United States 
— Study of Past and Future, W. T. 
CONRAD. Paper No. 20E presented 
Jan. 1958, 5 p. Information concerned 
mainly with small economy cars which 
represent 80% of total market; mar- 
keting system since 1948 which is first 
significant year in imported car sales; 
2700 foreign car dealers in United 
States, with 50% of them located in 
California, New York, Massachusetts, 
New Jersey and Pennsylvania; parts 
and service problems; 200,000 imported 
cars sold in 1957. 


Trend Toward More Intelligent Mo- 
tering — Changing Factors in Personal 
Transportation, J. W. WATSON. Pa- 
per No. 20C presented Jan. 1958, 29 p. 
Registration summary by cylinder 
groups in first 9 mo of 1956 and 1957; 
changing pattern of car use, with rapid 
growth of population of suburban areas 
pointed out as most noteworthy factor; 
money spent for new car purchases and 
for car operation in 1955 and 1956; 
trend in many families toward second 
car and growing respect for smaller 
European cars; lighter weight more 
economical cars discussed. 


Small Cars—Fad or Fixture? R. 
SHEEHAN. Paper No. 20A presented 
Jan. 1958, 6 p. Comments by Fortune 
reporter after interviewing U S man- 
agers for foreign car manufacturers, 
foreign car dealers, and survey among 
200 representative small car owners; 
increase of sales of foreign cars since 
1954; contradictory opinions of big 
car manufacturers and small car deal- 
ers; replies to questionnaire by small 
car owners owning Volkswagen, or 
Renault, British Ford, Hillman, Simca, 
etc; people who buy small cars, and 
their reasons for doing so. 


Flange Loadings in Flange Design 
and Gasket Selection, E. M. SMOLEY. 
Paper No. 13A presented Jan. 1958, 7 
p. Procedure for estimating gasket 
loads in current flange designs; mini- 
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mum sealing loads for gaskets repre- 
sentative of those used in field of low 
internal pressures; use of data for pur- 
poses of flange design or gasket selec- 
tion. 


MATERIALS 


Quality of Decorative Plating, D. M. 
BIGGE. Paper No. 22A presented Jan. 
1958, 9 p. Service performance of 
plated parts on automobiles; problems 
which complicate writing of specifica- 
tions insuring satisfactory service per- 
formance; problems related to produc- 
tion of quality parts including 
purchasing, limitations of plating equip- 
ment, designation of points where 


thickness of plating is to be deter- 
mined, design of part and unreliability 
of accelerated tests now used to pre- 
dict service performance. 


Accelerated Testing Developments, 
W. L. PINNER. Paper No, 22B pre- 
sented Jan. 1958, 8 p. Reference made 
to previous paper (n 132) on testing 
plated coatings of automobile parts, 
indexed in Engineering Index 1957; 
history of development of accelerated 
testing procedures; acetic acid modifi- 
cation of salt spray test; method for 
evaluating test results; Corrodkote 
test procedure; problem of standardiza- 
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on EUREKA RADIATORS 


RUGGED ENDURANCE & MAXIMUM COOLING 


HONEYCOMB 
V-CELL TYPE 


TUBULAR 
“nN” TYPE 
3/32” x 3/4” 
Tubes on 5/8” 
Centers 


TUBULAR 
“ee TYPE 
3/32” x 3/4” 
Tubes on 7/16” 
Centers 


OVER 30 YEARS OF SPECIALIZATION 


For over 30 years, EUREKA Cores and 
Radiators have served the automotive 
industry with utmost dependability. Our 
facilities, equipment, and personnel are 
available for your needs. We welcome the 
opportunity of integrating our specialized 
skills with your needs to help you achieve 
a well-planned production schedule. 


What are your requirements? We can build 
Radiators to your order in any type, to any 
size or shape. Send us your blueprints 


for prompt quotations! 


EUREKA RADIATORS 
AND CORES 

for CARS, TRUCKS, TRAC- 

TORS and SPECIAL APPLI- 

CATIONS. 


AUTO RADIATOR Manufacturing cy 


CMe mci ae@:)c:tMhl Ccae hap 


2901-17 INDIANA AVE 


. CHICAGO 16, ILLINOIS 
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tion and calibration of two test pro- 
cedures. 


Developments in Decorative Plating, 
Cc. H. SAMPLE. Paper No. 22C pre- 
sented Jan. 1958, 14 p. Review of de- 
velopments in decorative metallic fin- 
ishes on automobile parts since World 
War I; later developments considered 
include “double layer” buffed nickel 
chromium coatings, bright nickel coat- 
ings under bright chromium and chro- 
mium plating bright nickel. 


New Technology — Solid State Phys- 
ics, M. FERENCE, Jr. Paper No. 23B 


presented Jan. 1958, 35 p. Advances 


RIOT CIKTETOL RID, 


MORLIFE 
CLUTCHES 


made by solid state science and its role 
in discovery of new materials; intrinsic 
properties of solids; transistor pointed 
out as classic example of manner in 
which basic research on fundamental 
behavior of electrons in solids has led 
to completely new end useful device; 
study of surface of solids; supercon- 
ductivity and cryotron; magnetic reso- 
nance and masers; photoconductive, 
luminescent and_ electroluminescent 
materials. 


Use of Ameripol SN in Tires, W. L. 
SEMON, M. A. REINHART. Paper 
No. 28A presented Mar. 1958, 10 p. 
Four types of Ameripol SN (Types A 
to D) for large scale tests; Type A, as 
complete replacement for rubber in 


Provide Easy Operation by 
Reducing Hand Lever Pull 50% 


Compared to previous type. clutch facings, Morlife® Clutch 
facings reduce hand-lever pull up to 50%. They assure positive 
engagement—with power-holding grip. Provide a degree of 
heat resistance and dissipation never before available. They 
give four times the durability for prolonging clutch life and ex- 
tend the time between adjustments ten times as long. Let ROCK- 
FORD clutch engineers show you how these new advantages 
will improve the operating ease and prolong the on-the-job 


life of your product. 


SEND FOR THIS HANDY BULLETIN = 
Oo Gives dimensions, capacity tables and complete =] 

specifications. Suggests typical applications. 
ROCKFORD Clutch Division BORG-WARNER 


316 Catherine St., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner international — 36 So. Wabash, Chicago 3, Ii. 


Speed 


Reducers 


GG0LEG069 
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tread and carcass stocks of heavy duty 
bus and truck tires has undergone ex- 
tensive testing; results on sixteen 
11.00 x 20 express tires. 


Tire Cord Materials, R. P. POWERS. 
Paper No. 28B presented Mar. 1958, 6 
p. Basic function of cord and forces 
and repeated stresses which it must 
withstand under varying temperature 
conditions; requirements for cord are 
tensile and stretch characteristics, flex 
resistance, stability under heat, adhe- 
sion and cost; only prominent materials 
meeting requirements are rayon, nylon 
and steel; comparison and evaluation 
of various tires. 


Engineering Requirements of Tire 
Materials, E. H. WALLACE. Paper 
No. 28C presented Mar. 1958,8p. Prin- 
cipal forces to which tire is subjected; 
cord elements are disposed in envelope 
in various ways to obtain different tire 
characteristics; tubeless tires; im- 
provements in materials and construc- 
tions; comparison of power consump- 
tion of three tires shows that natural 
rubber treads wear better at low ambi- 
ent temperatures, but synthetics wear 
better at higher temperatures. 


Cord Adhesives in Tires, R. H. SPEL- 
MAN. Paper No. 28D presented Mar. 
1958, 10 p. Factors to consider in de- 
velopment and improvement of tire 
cord adhesives; factors influencing 
adhesion, degradation, and adhesive 
penetration and pickup; elastomer per- 
formance; need of methods for improv- 
ing fatigue resistance of cord with 
reference to rayon, nylon, Fortisan, Da- 
cron, and others. 


Treadwear Requirements of Tires, 
T. A. RIEHL. Paper No. 28E presented 
Mar. 1958, 9 p. How improvements in 
ride, stability, maneuverability, and 
comfort of modern cars affect per- 
formance of tire; test results determin- 
ing effect of car, braking and acceler- 
ation, speed and tensile retention on 
treadwear; means of improving tread- 
wear by improving basic tread stock 
material, i.e., rubber and carbon black; 
protection of tread stock; basic differ- 
ences in construction of conventional 
and belted type tire, and advantages 
of latter. 


Some Observations on Aging of Low 
Carbon Sheet Steel, E. R. MORGAN. 
Paper No. 30A presented Mar. 1958, 10 
p. Theory of yielding and aging and 
difficulties encountered in applying 
theory to control of aging in commer- 
cial steels, such as are used for auto- 
mobile pressings; theory of strain 
aging, stages and rate of aging; it is 
concluded that aging is controlled by 
rate of migration, time available for 
migration and amounts of carbon and 
nitrogen which are free to migrate. 


These digests are provided by Engineering 
Index, which abstracts and classifies material 
from SAE and 1200 other technical magazines, 
society transactions, government bulletins, re- 
search reports, and the like, throughout the 
world. 
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Jet Aircraft 


Shrinking the World 


talk by 


JAMES J. BINGHAM 


General Electri 
Presented before SAE Mid-Continent Section) 


N 1910 a research airplane flew at the 
speed of 100 mph; by 1920 this speed 
was attained by a commercial aircraft. J79. 


In 1959 we will fly at approximately 
600 mph. And since a research air- 
plane flew 1200 mph in 1950, we can 
look for this speed to be equaled or 
bettered by commercial airlines by 1963 
to 1965. 

The greatest single contributor to 
this great advance in speed was the 
turbojet engine, introduced in 1942, 
which can fly at higher speeds and 

C higher altitudes than the reciprocat- 
“ ing- engine. 

TWA, Delta, Capitol, and other air- 
lines have bought the Convair 880 pow- 
ered by the General Electric CJ805, 
the commercial version of the military 
It is a single-spool, light-weight 


Replace THREE fasteners 


Type D (above). Available in 
a variety of base diameters. 


an 


Type D, with Sealer. Bonded- 
in plastisol compound seals 
out dirt and water. 


Grounding Type. Teethin base 
cut through non-conductive 
coatings to form electrical 
ground. Available with sealer. 


Spacer Type spans die-cast 
bosses. Available with sealer. 


CC 
Type E has flat top for use on 
electrical terminals. 


NG LO 


with ONE 
WASHER 
TYPE 


LOCK NUT 


e Big Savings. Washer Type PALNUTS replace 
ordinary nuts, lock washers and flat washers—cost 
much less—reduce parts and handling —cut assem- 
bly costs. 

« Fast Assembly. The PALNUT is picked up, 
started and tightened in one high-speed operation, 
using PALNUT magnetized socket wrenches. 
Spins on freely, seats with high torque. 

e Tight Assemblies. Spring locking action grips 
the screw thread, while spring washer base assures 
resilient contact against assembled parts. 

e Resilient Locking Action absorbs shock of 
tightening, permits safe assembly of fragile or 
pliant parts. 


e Washer base spans holes and slots. 
e May be removed and re-used. 
e Wide selection of sizes. 
Write for Free Samples, stating type and size 


THE PALNUT COMPANY, 70 Gien Road, Mountainside, W. J. 
Detroit Office and warehouse: 
730 West Eight Mile Road, Detroit 20, Mich. 


LOCK NUTS 
FASTENERS 


Quick, secure fastening at low cost 


engine with thrust in excess of 10,000 
lb. The jet transport will reach its 
destination twice as fast with twice” 
the number of people as the present 
reciprocating-powered aircraft. It is 
more expensive than its DC-6 or DC-7 
counterpart, but its greater utility and 
possible lower operating cost may im- 
prove the economics of airline travel. 


3 Keys to Better 
Transmission Fluids 


Based on talk by 


NORMAN A. HUNSTAD 


General Motors Corp 
(Presented at the SAE St. Louis Section 


HREE factors need improvement in 

automatic transmission fluid: viscos- 
ity, oxidation resistance, and durabil- 
ity. 

The need for better low-temperature 
fluidity and increased high-tempera- 
ture viscosity are shown by tests in the 
Fuels and Lubricants Department of 
General Motors Research Staff. Failed 
transmissions result when fluids are 
used which are inadequate in either of 
these properties. 

Improved oxidation resistance is re- 
quired, due to higher operating temper- 
atures and increased breathing of mod- 
ern transmissions. Modifying the L-39 
oxidation test with air injection is un- 
der study. 

Accompanying the need for better 
oxidation resistance is that for longer 
life with respect to squawk. A full- 
throttle dynamometer test is under 
development for use in evaluating this 
fluid characteristic. 


Amendment Advances 
Civil Air Regulations 


Based on paper by 


OSCAR BAKKE 


Civil Aeronautics Board 


Presented before the SAE Metropolitan 
Section) 


O accommodate the civil jet trans- 

port, the transport category perform- 
ance limitations of the Civil Air Regu- 
lations have been amended by special 
regulation SR-422. 

SR-422 abandons the “V-square” rule, 
which relates minimum rate of climb 
to the stall speed, and, instead, pre- 
scribes absolute values of climb gra- 
dient, which have been determined 
principally on the basis of CAB’s ex- 
perience during the past 10 years. It 
provides for temperature accountabil- 


Continued on page 124 
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Hh moves... 
ROCKWELL-STANDARD 


BRAKES CAN 
STOP IT! 


...farm equipmem 
... Special duty utility trailers 
.. lightweight highway trailers 
... industrial machinery 


“DM’"’ DUPLEX MECHANICAL BRAKE 


Best on many jobs. It has proved its worth 
with farm equipment, special duty utility 
trailers, light duty highway trailers, indus- 
trial machinery, and in a wide variety of 
special applications. 


Greater torque output! The DM Brake is a 
self-energizing, balanced type . . . the two 
identical shoes do an equal amount of work 
in either forward or reverse direction. 


Simpler Maintenance and Adjustment! The 


©1958, R-S Corp. 


DM Brake is wedge-actuated through an 
easily accessible operating lever, giving 
positive braking with immediate response. 
It can be actuated by either an air or 
hydraulic cylinder, or 

mechanical means. 

Complete accessibility 

for quick, easy adjust- 

ment. Simple design 

keeps maintenance and 

service at a minimum. 


i 


Another Prada of, i 


For every industrial, agricultural or automotive BRAKE DIVISION Ashtabula, Ohio 


application where braking is required! 
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ity in all stages of flight except the 
landing distance, and includes humid- 
ity accountability related to the tem- 
peratures involved. It rationalizes the 
airplane performance in the take-off 
and en route stages of flight by relating 
it more closely to the existing operat- 
ing conditions and to the particular 
features of the airplane. 

To the utmost extent possible, SR- 
422 reflects full appreciation of the 
many operational factors which di- 
rectly affect performance, such as 
pilot technique, normal deterioration 
of engine power, variability of drag 
characteristics, change in aerodynamic 
qualities, operational difficulties in 
maintaining precise control of basic 


aircraft weight and balance, instru- 
ment errors, and errors in the measur- 
ing of meteorological variables such as 
winds and temperatures. 

Unquestionably the regulation is 
based on rather involved technical con- 
siderations, but they are substantially 
verified by past experience. It is obvi- 
ous, too, that compliance with these 
requirements demands a more judicious 
application by aircraft operators than 
has been the case heretofore. The 
characteristics of the airplane make it 
unavoidable and the growing interest 
of the public and its principal political 
and technical spokesmen will permit 
nothing less. 


To Order Paper No. S63... 
on which this article is based, seep. 5. 


SiIMMOND 


Fuel injection Systems 
in Full Production 
for Gasoline Engines 


After several years of rigorous tests under ex- 
treme conditions of weather and environment, 
the Simmonds SU Fuel Injection System has 
been put into full production for U. S. Ordnance 


engines. 


The System is being adapted to engines in all 
horsepower ranges for use in passenger cars, 
trucks, buses, marine and farm equipment, earth 
and snow moving equipment. 

The Simmonds SU Fuel Injection System is a 


multiple point, low-pressure, timed s: 


d-density 


injection system offering these definite advan- 
tages: it overcomes major icing problems; it im- 
proves cold starts; it eliminates the need of hot- 
spots and pre-heaters with a resulting increase in 
power output; it compensates for variations in 
barometric pressure, altitude and intake air tem- 
perature. The System also provides improved 
fuel distribution resulting in better cylinder head 
cooling — its operation is unaffected by engine 


attitude. 


Detailed information on SU Fuel Injection 
Systems is now available. Write on your com- 
pany letterhead for literature. 


oy imMmonds aerocessorics, inc. 


General Offices: Tarrytown, New York 
Branch Offices: Detroit, Michigan * Dayton, Ohio * Washington, D.C. * Dallas, Texas 
Wichita, Kansas * Glendale, California * Seattle, Washington * Sole Canadian Licensee: 
Simmonds Aerocessories of Canada Limited, Hamilton, Ontario 


What Diesel Users 
Can and Cannot Have 


Based on paper by 


J. F. GREATHOUSE 


Mack Trucks, In 
(Presented at SAE Metropolitan Section) 


SERS of automotive diesel engines 

can think up many improvements 
they’d like to see incorporated in cur- 
rent design. Here are some of them 
with comments on what can be ex- 
pected: 

1. Lower first cost: Everybody wants 
to see this, but extensive simplifica- 
tion is the road to cost reduction and 
this is incompatible with the desire for 
other improvements. 

2. No maintenance or service: The 
day of the sealed-for-life, high-per- 
formance diesel is beyond the horizon, 
but there are real opportunities to 
lower service costs. The greatest gains 
may come through improvements in 
lubrication. 

3. Simplicity of operation and posi- 
tive control: Great strides have been 
taken to make operation automatic and 
improvements will continue. 

4. No smoke; no odor: Some manu- 
facturers and users operate at 100% 
rack and over to get the maximum 
from their engines. This is uneconom- 
ical and smelly. There is scant hope 
for improvement while operators and 
anxious-to-please designers look to 
residual fuels for lower cost and more 
power. 

5. Easy starting: With good start- 
ing motors and low ignition point 
fluids, properly used, there is no great 
problem at temperatures above 10 F. 
More drastic starting aids are neces- 
sary for subzero temperatures. The 
best aid to initiating combustion is 
fast cranking. An oil to provide easy 
cranking at — 65 F and still do its duty 
at 300 F would be the answer. A spe- 
cial fuel improver to permit low-tem- 
perature ignition for cold starting 
without changing ignition lag at nor- 
mal operating temperatures would be 
a help. 

6. Insensitivity to lubricants. As 
engine power performance is increased, 
the sensitivity to lubricant quality will 
increase rather than decrease. 

7. Insensitivity to fuel variation: 
Opportunists are looking greedily at 
the residual fuels, but unfortunately 
even the lighter residuals are un- 
friendly to the general run of smaller 
high-speed diesels. Engine deposit 
troubles increase with their use, so that 
users must balance fuel economy 
against more frequent maintenance. 

8. Lighter weight. The trend in 
specific weight is downward. 


To Order Paper No. S59... 
on which this articleis based, see p. 5. 


Continued on page 127 
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Here’s a NEW WELDING TORCH that’s 
WATERTIGHT. .. buitt for HEAVY-DUTY SERVICE 


... yet weighs only 1 OUNCES! 


This new Hevianc HW-18 Hand Welding Torch weighs 
only 7 ounces, making it easy for you to handle, less 
tiring. The special one-piece water cooling channel elimi- 
nates sources of leakage. And it’s made for rugged, heavy- 
duty service. 


YOU GET BETTER SHIELDING 
WITH LESS GAS 


Improved design of collet body and 
closer electrode fit assure uniform ar- 
gon flow, without jetting or turbulence. 


GIVES YOU RUGGED SERVICE 


Torch body is Fiberglas-reinforced phe- 
nolic for greater resistance to heat and 
thermal shock. Handle is tough, pol- 
ished plastic. Gas cups have 4 times the 
impact strength of ordinary cups. 


LEAKPROOF 


Molded, one-piece water cooling pas- 
sage has no joints to permit leakage — 
no water drip to contaminate welds. 


<q Diagram shows leak-A\Yy 
proof, one-piece water 0 Tis EASY, MORE ECONOMICAL 


cooling passage in 4 Get MAINTENANCE 


eae at weltes % : Collets, collet bodies, cups and caps are 


Cinde : interchangeable with those of your HW- 
. 17 Series 2 Torch. All couplings have 
standard IAA connections, and adap- 


See and try this new HELIARC HW-18 Torch! For a 3 tors are included. Your production costs 
demonstration, mail coupon today. Or call your dis- 3 3 are lowered, too, for the new HW-18 
tributor or nearest LINDE office. LINDE COMPANY, i saves time in hard-to-reach spots. Torch 
Division of Union Carbide Corporation, 30 East 42nd ; : is designed for continuous 300-amp 
Street, New York 17, N. Y. Offices in other principal E service, a-c or d-c. 
cities, In Canada: Linde Company, Division of 
Union Carbide Canada Limited. 

GP ae ee ee Se 8 6 6 SS 6 eee eee 

Dept. SA-6, LINDE CoMPANY, Division of UCC 

30 East 42nd Street, New York 17, N. Y. 


“| 
| ARGON SHUT-OFF VALVE 
Please advise me where and when I can examine 
| 
| 
i 
l 
i 


(Optional) saves time, steps and argon. 


and try out the new HELIARC HW-18 Hand Weld- 
ing Torch. 


NAME paliged 
FOR THE BEST IN 
—— ELECTRIC WELDING 8 Ni 5 oO Ni 
T 
s : a CARBIDE 
ie STATE f 
Cacauss ani amscau cn ast cumensemsennegitinasneiinsicleaiaannnaanD TRADE-ARE 


The terms “Linde,” “‘Heliarc,"” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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Accurate, Dependable Steering 
Requires MECHANICS Precision 


Row crop tractor manufac- 
“turers rely on MECHANICS 
Roller Bearing UNIVERSAL 
JOINTS for accurate, de- 
pendable steering—free 
from backlash. Stamped 
yoke, projection welded 
types make possible eco- 
nomical installation. Com- 
pact types fit snugly into 
cramped space and into 
strings of three joints— 


between the steering wheel 
and gear box. Let 
MECHANICS engineers help 
design efficient steering 
strings for your products. 
MECHANICS 


UNIVERSAL JOINT 
DIVISION 
Borg-Warner 
2022 Harrison Ave. 
Rockford, Iil. 


Export Sales Borg-Warner International 
36 So. Wabash, Chicago 3, II. 


MECHANICS 


SSP ETI 
UNIVERSAL JOINTS 


For Cars + Trucks + Tractors « Farm Implements + Road Machinery - 
Aircraft «+ Tanks + Busses and Industrial Equipment 


SAE JOURNAL, JUNE, 1958 





Continued from page 124 


Cost Control 
Saving Navy Millions 


Based on talk by 


COM. N. L. MARTINSON 


Potomac River Naval Command 
U. S. Naval Gun Factory 


(Presented before SAE New England Section) 


Navy is now spending $16'2 mil- 
lion less annually than it did three 
years ago to keep its land transporta- 
tion running. This is accredited to its 
transportation management program. 
Cost control, part of the program, 
which began with automotive equip- 
ment and was later expanded to cover 
all types of equipment, has resulted in 
the use of 2800 fewer people in its 
shops. 

Throughout the Navy there are 
83,000 items of automotive, weight 
handling, construction, and railroad 
equipment in operation, representing 
a replacement cost of over $600,000,000, 
which have to be maintained in con- 
dition. The transportation manage- 
ment program was put into effect to 
safeguard this investment, particularly 
because no increase in funds for main- 
tenance could be expected, the pur- 
chasing power of the maintenance dol- 
lar was shrinking, and new facilities 
were being added at the rate of $400,- 
000,000 annually. 


Air Force Lowers 
Major Accident Rate 


Based on talk by 


COL. J. C. BAILEY 


Flight Safety Research 
Office of the Inspector General, USAF 


Paper presented at joint meeting of SAE 
Texas Section and IAS Texas Section) 


S AIRCRAFT gain in performance 

and speed, a single accident is apt to 
be more disastrous than it was in the 
past. 
From 1922 to 1950 the flying hours 
increased from 198 to 2741 per major 
accident—a worth-while gain for a 
28-year period. From 1950 to 1956 the 
flying hours per major accident rose 
from 2741 to 6716 to establish the most 
dramatic gain in any 6-year period. 
In 1950 the Air Force flew 16,152 hr 
per pilot fatality, today it flies over 
27,000 hr per pilot fatality, and few 
pilots accumulate so many hours dur- 
ing their careers. Exposure to the 


Let Stackpole Custom Engineering 


TACKLE YOUR NEXT 
BRUSH ASSIGNMENT! 


a 


NOTE: Stackpole 
Brushes are sold only 
as original equip- 
ment—NOT as re- 
plocements. 


«..for maximum efficiency on any 


' motor from “flea power" to giant diesel- 


electric traction types 


Hardly any two pieces of motorized equipment are alike 
in their brush requirements. Close perhaps—but almost 
never exactly the same! 


Maximum brush economy, life, commutation and free- 
dom from commutator burning are obtained only by 
careful tests that determine the best grade on the actual 
equipment, under actual operating conditions. Secondly, 
these features are only assured to the maximum by brush 
experimental and production procedures that permit 
“tailoring” basic grades to specific equipment and its 
operating conditions. 


This, in brief, is the heart of Stackpole “Custom Brush 
Engineering”. More than any other factor, it is the 
reason why Stackpole brushes are more widely used 
than any others on motors of many different types—and 
have been for many years. 


There is no obligation in putting Stackpole Custom En- 
gineering to work on your next brush assignment. Ask 
your Stackpole representative or write to... 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


STACKPOLE 


BRUSHES 


for all rotating electrical equipment 


Custom -ngineered 


possibility of accidents is high, but 

actual accidents are low in relation to 

the high potential. Still, the Air Force 
Continued on page 128 


CONTACTS * VOLTAGE REGULATOR DISCS * CATHODIC PROTECTION ANODES ¢ FIXED & 

VARIABLE RESISTORS * BEARINGS * MOLDS & DIES * FRICTION SEGMENTS * SEAL RINGS 

CLUTCH RINGS * CHEMICAL ANODES * HEATING ELEMENTS * WELDING CARBONS * POROUS 
CARBON . . . and dozens of other carbon, graphite and powdered metal products. 
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will be unsatisfied until the irreducible 
minimum is reached, whatever that 
minimum may be. 

Jet fighter and trainer aircraft have 
the highest accident rate. They flew 
only 10% of Air Force flying time in 
1950, yet they accounted for 31% of 
major accidents, 35% of all aircraft 
destroyed, and 31% of pilot fatalities. 
Today they fly 31% of Air Force fly- 
ing time but have 69% of the major 
accidents, 75% of the aircraft de- 
stroyed, and account for 63% of all 
pilot fatalities. Despite the increase 
in proportion of total accident losses, 


the major accident rate of these air- 
craft has declined by 71% between 
1950 and 1956. Jet bombers, which fly 
less than 10% of all flying time, have 
less than 5% of major accidents and 
5% of aircraft destroyed, but they ac- 
count for 25% of the dollar value of 
aircraft lost in accidents. 


Where Jet Accidents Happen 


Jet major accidents take place as 
follows: landing phase 45%, in flight 
32%, take-off 16%, go-around 3%, 
taxiing 2%, and miscellaneous 3%. 

Pilot error, the largest single cause 
of accidents, declined to 48% in 1955 


and 45% in 1956. This represents a 
consistent trend since 1952. On the 
other hand, material failure trended 
downward as a cause of accident until 
1954, then increased from 24% in 1955 
to 26% in 1956. 

Early in 1955 the Directorate of 
Flight Safety Research shifted em- 
phasis from field accident investigation 
to accident prevention of anothei type. 
It has been trying to ferret out accident 
cause factors on the drawing board, on 
the production line, in the training 
schools and maintenance shops, and in 
flight. While field investigation is con- 
tinued, the effort is now made to get 
ahead of accidents by preventing them 
before they have an opportunity to oc- 
cur. 


How to Get 
Low-Cost Truck Operation 


Based on talk by 


E. C. PAIGE 
Ethyl Corp. 


(Presented before SAE Southern California 
Section) 


RUCK engines must be designed to 

make the best use of the antiknock 
quality of available gasolines, and each 
engine must be properly adjusted for 
the specific gasoline used, in order to 
achieve the lowest-cost truck opera- 
tion. 

The gasolines available to truck op- 
erators vary considerably in antiknock 
quality, and engine designers have to 
take this into account. Accordingly, 
they must select the engine compres- 
sion ratio and distributor spark-ad- 
vance characteristics which will give 
optimum performance and fuel econ- 
omy with the various available fuels. 

As examples let us take two distrib- 
utor spark-timing curves for a high- 
compression engine. One was designed 
for a gasoline of relatively low octane 
number and the other for a gasoline 
of average octane number. When the 
“low-octane” distributor curve was 
used, adjustment of basic spark timing 
for higher octane gasolines gave poorer 
performance than was achieved with 
the “average-octane” curve. On the 
other hand, engine performance suf- 
fered when the “average-octane” curve 
was adjusted for low-octane gasolines. 
Thus the optimum spark-advance 
curve would be a compromise between 
the two curves cited. 

The commercial success of a truck, 
however, lies largely in the hands of 
the maintenance group. In addition to 


ting required and, among other things, 
checking for worn distributor drive 
trains, which will cause erratic spark 
timing in the various cylinders. 
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... performance 
beyond the 


usual... 


Design of high-speed precision 
machinery often calls for bearings 
which offer the utmost in load ca- 
pacity, “hot hardness”, dimensional 
stability. Each machine presents its 
own exacting requirements. 


Fulfillment of unusual requirement 
combinations is a specialty at Roll- 
way. Your selection of exactly the 
right precision radial cylindrical 
roller bearing is assured by: 

@ A broad range of types and sizes, 


@ Retainers of standard bronze or 


“Rollube” ferrous alloy, in roller- 
riding, land-riding, or broached 
construction 


@ Crowned rollers 


BEARINGS ® Modification of any factor to meet 
your application 


To further implement your choice, the Rollway 
Catalog and-Engineering Data Book contains the 
first listing, by any manufacturer, of the thrust 
capacities of cylindrical radial roller bearings. 


ROLLWAY BEARING CO.., Inc., Syracuse 1, N. Y. 


‘we 


oe 


ENGINEERING OFFICES =" 
ROLLER BEARINGS 


Syracuse « Boston « Chicago 
Detroit « Pittsburgh « Seattle 
Cleveland « San Francisco 
Houston « Los Angeles 
Philadelphia « Toronto 
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a new tool 
for the Design Engineer... 


CHEMISEAL® NYLON 
PRESSURE TUBING 


Its flexibility cuts costs by eliminating flexible 
couplings and intermediate fittings, and saving 
installation labor. Reason why it is used as 
original equipment on the new “‘Air Suspension,” 
offered by 1958 motorcars, and is being con- 
sidered for other automotive applications such 
as automatic lubrication systems, fuel lines, oil 
lines, hydraulic systems. 


Outperforms metal. Chemiseal .Jyion iressure 
Tubing has exceptionally high resistance to flex 
and vibrational fatigue. It resists abrasion and 
impact. Is unaffected by oils, hydraulic fluids, 
alkalies and most solvents. Has service temper- 
ature range from —100°F to +225°F. Provides 
high pressure rating at low cost. Requires no 
prebending. Utilizes standard metallic flare and 
compression fittings. Can be installed and fast- 
ened around existing equipment. Made in two 
grades for 1000 psi and for 2500 psi which 
conform to J.I.C. specifications for low and 
medium pressures. 

For prompt service, contact one of The Garlock Packing 


Company’s 30 sales offices and warehouses throughout 
the U.S. and Canada, or write for further information. 


United States Gasket Company 
Camden 1, New Jersey 


New Members Qualified 


These applicants qualified for admis- 
sion to the Society between April 10, 
1958 and May 10, 1958. Grades of 
membership are: (M) Member; (A) 
Associate; (J) Junior. 


Atlanta Section 
R. Jack Alexander, Jr. (A). 


Baltimore Section 


Mason Joseph Reilly (M), R. M. 
Weitzel (A). 


British Columbia Section 


Aidan Blundell (A), Joseph Edward 
Robinson (A), John Moore Graham 
Ross (M). 


Buffalo Section 
Jerold James Gilmore (J). 


Canadian Section 


William Blake Dodds (A), John Ed- 
win McCormack (M), C. R. McMillen 
(M), John F. Quatsch (A). 


Central IIlinois Section 


Charles E. Adams (J), Bernardo 
Rual Heker (J), Dorwin Ray Larsen 
(J), Howard Arthur Marsden (J), Wil- 
liam R. Metzke (M), Michael K. Strat- 
ton (J), Roger Erwin Treick (J). 


Chicago Section 

Sumner L. Barton (M), Jonathan 
Freeman Bushnell (M), Marvin E. 
Holmgren (J), Raymond H. Mattsen 
(A), Fred E. Newmarker (A), Heinz 
Von Kroog (A). 


Cincinnati Section 
Richard J. Smith (M). 


Cleveland Section 


Richard C. Bryan (M), Wallace L. 
Dennis (A), Jeremy W. Gorman (M), 
Robert A. Hein (J), Bartholomew J. 
Kitko (J), Paul John Kolarik (J), Wil- 
liam G. Lesso (J), James E. McClin- 
tock, Jr. (A), Eugene E. McMannis 
(M), Guy Douglas Payne, Jr. (M), J. 
A. Smith (M), Harold M. Straub (M). 


Dayton Section 
Gerald L. Furrey (A). 


Detroit Section 


Alan P. Anderson (J), Richard V. 
Anderson (M), Donald Bach (M), Al- 
fred E. Bannister (J), Roland A. Bran- 
dau (M), Donald E. Cardoze (J), Eu- 


gene A. Carpentier (M), Wilbur H. 
Clevenger (M), George S. Cowing (M), 
Raymond A. Dittmer (M), Robert D. 
Dushaw (J), A. FP. Duttweiler, Jr. (M), 
Marvin E. Fawley (‘(M), Roger T. 
Goulet (M), Max L. Hoolihan (M), 
F. R. Householder (M), Peter [itch 
(M), Kent B. Kelly (J), Donald R. 


Continued on page 132 
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THIS IS GLASS 


a bulletin of practical new ideas 


On the beam 


It looks as if the four-eyed automobile is 
here to stay. The reason? 

The old style 7-inch lamp had two fila- 
ments and was a compromise design since 
neither high nor low beam operated at 
peak efficiency. 

New style lamps are smaller (534”) 
and are mounted two-to-the-fender. The 
outer light is a passing (low) beam, aimed 
just below and to the right of dead ahead. 
It also has an auxiliary high beam which 
is used with the high beam of the inner 
lamp. Net result: More light where you 
can use it... on the road and free of glare. 

Though the lenses used in these lamps 
don’t look complex, each is precision- 
made from heat-resistant glass. Pressed 
into the surface of every lens are some 
100 prisms, each held to + .1° in production. 

There’s also a glass parabolic reflector 
for each lens—the combination being a 
neat example of mass production of pre- 
cision glass products. Also involved: Her- 
metic sealing of glass and metal parts. 

Corning currently produces compo- 
nents for some 250 different sealed beam 
assemblies, with sizes ranging from 2 to 
8 inches in diameter. 

You may not need headlights, but if 
you have a problem involving light con- 
trol, Corning may have the answer. And 
don’t overlook the savings you can realize 
from mass production of precision parts. 
We'd like a chance to solve some of your 
problems. 


Wee 
This 25 ml conical micro 
flask measures 75mm. in 
height. It has two necks, 
both ground to what is 
called a “‘standard ta- 
per,” very accurate and 
smooth. 
Such petite and pre- 
cise Pyrex brand glass- 
ware is fashioned from Corning’s glass 
No. 7740. This glass is eminently practi- 
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cal in labs (and in many tough industrial 
applications) because it stands up to most 
acids and alkalies, doesn’t cloud, even 
with distilled water. And it’s bothered 
not a bit by high temperatures or thermal 
changes. 

This microware flask is one of the more 
than 9,000 items (standard and custom) 
we make for labs. Much of it is highly 
intricate stuff that is hand-made by 
skilled lampworkers. The whole line is 
neatly detailed in a new, 358 page cata- 
log, LG-1. If you’re in a lab and haven’t 
received your copy, send for one. 

Also ask for Bulletin B-83, ‘Properties 
of Selected Commercial Glasses.” All 
about 7740 and many other glasses; very 
good to have on file. 


360,000 holes per square inch! 


No problem at all, putting that many 
holes in that space, when we use Forto- 
FORM®, a glass that’s “machined” by 
chemistry. 

We start with a photosensitive glass 
(one of a number of very special types from 
Corning). Using a photographic negative 
of the pattern you want and an ultra- 
violet source, we make a contact print on 
the glass. Then heat to convert exposed 
areas into etchable glass. Next, treat with 
acid to dissolve out the etchable image, 
leaving the pattern you want. Further 
processing converts to the form of Foro- 
FORM best suited to your final application. 


from Corning 


What’s Forororm good for? Making 
ultra-precise mechanical and electrical 
parts. 

Such as? Fine mesh (600 line) screens, 
brush holders for digital converters, vari- 
ous kinds of substrates, printed circuits, 
attenuator plates, dielectric spacers . . . 
and lots more. 

Experience so far indicates that Foro- 
FORM makes feasible patterns and parts 
that would be impossible or impractical by 
other methods. 

Added incentive: There’s no need for 
costly dies and jigs and you eliminate 
grinding, cutting, and drilling. 

FoTororM is non-porous, dimension- 
ally stable, free from internal flaws and 
voids, able to operate continuously at 
500°C, and has zero moisture absorption. 

Easily applied to small runs or mass 
production and well-suited to automa- 
tion, it looks like a real contribution to 
many fields, especially electronics. 

For more facts and figures ask for 
“New Developments in Corning Forto- 
FoRM Glass.” Check the coupon. 


Attention photon counters 


Now available from Corning is a new, 
high-lead-content glass for use in Cerenkov 
counters. A crystal clear glass with a spe- 
cific gravity of 4.63, 
it permits better en- 
ergy resolution than 
any glass currently 
used with this type of 
spectrometer. 

Designated code 
9766, it has an index 
of refraction of 1.724 
and a transmittance 
of 82.8% at 400 A for 10 radiation 
lengths. Send for detailed fact sheets or 
other data you desire. Corning can do almost 
anything with glass. 


CORNING GLASS WORKS, 40-« Crystal Street, Corning, New York 


Please send me: 


momomotee 


] Bulletin on FOTOFORM; [| Lab Glassware Catalog, LG-1; 


B-83, “Properties of Selected Commercial Glasses”; 


NEE aia 


} Bulletin 
] Data on high lead glass. 





New Members Qualified — 
Continued 


King (M), Albert H. Leese (A), Eugene 
Malanyn (M), Kenneth McBroom (M), 
Duane Francis Miller (J), Herman R. 
Nichols (A), Josue R. Picon (M), Hugh 
Edwin Pritchard (M), James Gilbert 
Roddewig (M), Willis L. Schulz (M), 
John Micheal Seaton (J), Robert L. 
Thrun (M), Edward P. Tighe (A), 
Marius A. van Merkensteijn (A), James 
W. Wells (A), Frederick Wolf Zappert 


(M), David P. Zart (A), 
Zawodni (J), Alex Zisis (J). 


Frank W. 


Hawaii Section 
Thomas M. Ishimoto (A). 


Indiana Section 


Edward T. Mabley (M), 
McAfee (M). 


Robert E. 


Kansas City Section 


William Charles Haas, Jr. 
Lt. Nick J. Itsines (J). 


(M), ist 


(s) TUNG-SOL ELECTRIC INC. 


NEWARK 4, NEW JERSEY 


Sales Offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, 
Tex.; Denver, Colo.; Detroit, Mich.; Melrose Park, Ill.; Irvington, N. J.; 
Newark, N. J.; Philadelphia, Pa.; Seattle, Wash. Canada: Montreal, P. Q. 


Metropolitan Section 


Barrett A. Bailey (J), Thomas John 
Campbell (J), Harold MacKay Cash- 
more (A), John DiPippa (A), Ronald 
Doran Eber (A), Edward R. Eckert 
(M), Bruce J. Gordon (M), John M. 
Jarboe, Jr. (A), Raymond C. Kopituk 
(M), Herbert James Lindenbaum (M), 
Einer Erik Sven Malmberg (M), Henry 
H. Michaels, Jr. (A), William J. 
Scavuzzo (M). 


Mid-Michigan Section 


Robert J. Carter (M), William C. 
Cole (M), Richard J. Roberts (J). 


Milwaukee Section 


Theodore J. Holtermann (J), Wer- 
ner E. Isola (M), Robert A. Olen (M), 
Edward J. Retzinger (A), Walter E. 
Rheault (M). 


Mohawk-Hudson Section 


Richard G. Austen (A), 
Cross (A). 


William A. 


Montreal Section 

Arthur Cliffe-Agnew (A), Arch G. 
Currie (A), Maurice -J. Friesen (A), 
John Alfred Reader (M), Eric Albert 
Spicer (A). 


Northern California Section 


John W. Freund (A), 
born (J). 


Per K. Reich- 


Northwest Section 


Richard Beresford (M), George J. 
Graham (A), Harry A. Hescox (A), 
Robert Lee Larrabee (A), Amir M. 
Mirsepasy (M), Nels H. Smedberg (M). 


Land 


Oregon Section 


Clarence P. Baker (A), Robert East- 
man Cox (A), Hary A. Van Cleve (A). 


Philadelphia Section 


William E. McCafferty (A), Paul A. 
Murphy (M), Edward Roy Taylor, Jr. 
(M). 


Pittsburgh Section 
George A. Roberts (M). 


St. Louis Section 


Oliver B. Cruse (M), Robert B. Ocet- 
ting (J), Kenneth T. Walden (M). 


Salt Lake Group 
Donald J. Balka (A). 


San Diego Section 

Rollin K. Norris (A), 
dard (M), Charles M. Volker (M), 
Gee-Bun Wong (M). 


John E. Stod- 
Ben 


South Texas Group 
Thomas H. Barton (A). 


Southern California Section 


John M. Cazier (M), Ronald L. 
Dempsey (J), Sal J. Grassadonia (M), 
Continued on page 134 
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Americans in motion depend upon Holley 


The startling advances in the last decade 
in pounds of thrust, in horsepower have 
exceeded nearly every other decade in 
America’s engine development history. The 
challenge of contributing to this advance 
has fallen to Holley engineering teams with 
such varied problems as lighter weight, 
more compact fuel controls for jet engines, 
carburetors with more and more breathing 
capacity, ignition systems with more and 
more accuracy. 


Holley’s two teams of design and manu- 
facturing engineers have developed prod- 
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ucts as unlike the carburetors of the past as 
jet engines to Stanley steamers. 


Today, Americans stand on the threshold 
of a decade which will far outmode the 
power outputs of today. Holley engineers 
are currently working on control systems 
for power outputs relegated just yesterday 
to science fiction. 


As in the last fifty years, Americans in 
motion will depend upon Holley products. 
For more information about Holley 
products, automotive and aircraft, write to 


HOLLEY CARBURETOR CO., 11955 
E. Nine Mile Road, Warren, Michigan. 





How to squeeze 
the last drop 
of power 
aa 
every drop 
mT 


LEADER IN THE DESIGN, 
DEVELOPMENT AND MANUFACTURE OF 
AUTOMOTIVE AND AVIATION 

FUEL METERING DEVICES 





For Places 
a Wrench Can’t Reach 


Before you “button-up” a sub-assembly, 
make sure Midland Welding Nuts are pre- 
mounted in places a wrench can’t reach. 
Welded in place, Midland Welding Nuts 
save time, costs, and the need for a second 
man at assembly. Quality goes up, too, for 
Midland Nuts can’t come loose or rattle. 


Want cost and time-saving tips? Send for 
the free booklet showing you how to “Save 
with Midland Welding Nuts.” 


MIDLAND-ROSS CORPORATION 


WELD NUT DIVISION 


6660 MT. ELLIOTT AVENUE e¢ DETROIT 11, MICHIGAN 








New Members Qualified — 


. . continued 


Eugene R. Grieshaber (M), Clarence 


Roy Herring (M), Sidney Laham (J), 
Wolfgang S. Lang (M), J. A. Lockheed 
(M), Howard W. MacFarland (M), 
Bernard L. Messinger (M}, Valdemar 
Schmidt (M), William Schoellkopf, Jr. 
(A), Fred E. Schultz (J), Clyde R. 
Seitz (M), Gail P. Smith (A), Theo- 
dore Louis Tomaszewski (M), Marvin 
S. Roth (A), George H. Wheeler (J). 


Southern New England Section 


Charles Martin Dean (M), Howard 
B. Marx (M), H. Perry Smith (M). 


Spokane-Intermountain Section 


Lloyd G. Massender (M), Darwin 
Jack Riegel (J). 


Syracuse Section 
Clare Louis Frisbie (A). 


Texas Section 


Nick A. Birbilis (J), John E. Brune 
(J), James Martin McDonald, Jr. (A). 


Texas Gulf Coast Section 


Otis W. Boteler (M), Emile S. P. 
Farha (A). 


Twin City Section 
Gustav A. Larson (M). 


Washington Section 
Raymond J. Pflum (M). 


Western Michigan Section 


John O. Lundwall (A), John T. 
Mehne (M). 


Wichita Section 


Kenneth Delaplaine (M), Fred Rick- 
etts (A). 


Outside Section Territory 

William L. Becker (M), Ralph 6S. 
Bennett (A), Edward F. Fricker, Jr. 
(A), Donald I. Malm (M), C. W. Mor- 
tensen (M), Michael J. Phillips (M), 
Thomas Alfred Tennyson (M), John 
H. Willard (A). 


| Foreign 


Bernardino I. E. Dasso (A), Argen- 
tina; Julius Kong (M), Brazil; James 
Harvey Nelson (M), England; Pablo J. 
Palomar (M), Spain; Sylvio de Aguiar 
Pupo (M), Brazil; Ronald George 
Richardson (M), East Africa; Louis A. 
Sellier (M), Venezuela; Walter Thomas 
Warner (M), Australia. 
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Tapered Ends 


Double Lock Seam, 
Notched End 


Rolled Split Steel Spacer Tubes 
in Great Variety and at Low Cost 


You save time, labor and costly materials with these ready-to- 
assemble spacer tubes. Hundreds of applications. Write for special 
design data book. It’s free. Address: 


FEDERAL-MOGUL DIVISION 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11035 SHOEMAKER, DETROIT 13, MICHIGAN 
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SMARTEST MAN ON WHEELS 


Call on the quickest, 


most experienced sales 


engineering service in 
the wheel industry today. 


In short, call ELECTRIC. Get 
quick answers from a man who 
knows your product and his 
product. Who can quote produc— 
tion schedules and prices— 
while you're planning. 


Get the follow-through, too, 
that ELECTRIC is famous for. 
Get the production capacity 
and quality that an automated 
operation, an ideal location 
and years of agricultural and 
industrial experience promise 
you. 


Call or write today for the 
exact disc or spoke-—type wheel 
(steel or rubber-—tired), rin, 
hub, axle or component part 
you're looking for. 


“What we sell is service”’ 


LEUBCERIC WHEEL CO. 


1120 N. 28th St., Quincy, Iilinois 
BAldwin 2-5320 
DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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Applications Received 


The applications for membership re- 
ceived between April 10, 1958 and May 
10, 1958 are listed below. 


Alberta Group 


Dennistoun Johnstone, Gavin Mann, 
Lloyd Douglas Thompson 


Atlanta Section 


L. J. Galati, Edward P. Leibold, 
James P. Trebes, Roy James West 


Baltimore Section 


Irving L. Goldstein, Charles E. Mar- 
quette 


British Columbia Section 


Gordor. Ernest Batley, James Samuel 
Curtis 


Buffalo Section 
Samuel Egnot 


Canadian Section 

Winston C. A. Hay, James R. Knox, 
Mayne R. Plowman, Edwin John 
Stefanczyk 


Central Illinois Section 
William G. Dixon, Edward R. Joseph 


Chicago Section 

James V. Calvano, Luis Chong-Leon, 
Daniel E. Gaffney, William Marosy, 
John L. Mickle, Jr., Robert A. Moss, 
Fred J. Schmitt, John C. Souders, Alva 
J. Ward, Herbert A. Winkelmann 


Cincinnati Section 


Lucius A. Sullivan, Donald E. Uehl- 
ing 


Cleveland Section 

Robert L. Bound, John H. Bromel- 
meier, Sampel M. Darling, Robert R. 
Davidson, Robert G. Dunlop, Russell 
H. Edwards, Peter Albert Hassell, Ed- 
gar W. Hylbert, Jr., Carl L. Kahlert, 
Edward William Kochevar, Donald W. 
Liechty, Joseph Thomas Lundy, George 
R. Norman, James A. Young 


Dayton Section 


Austin D. Bishop, John Franklyn 
Hedge, Charles C. McLean 


Detroit Section 

Raymond G. Antos, John J. Bohm- 
rich, William S. Carleton, Robert A. 
Carrier, Harry N. Copp, Ernest E. 
Fehlman, Paul A. Gates, Norbert J. 


Haase, Ernest B. Harper, Jr., Wilbur T. 
Hooven, III, Lawrence F. Jenkins, John 
R. Kearfott, Richard H. Lovdahl, Rich- 
ard G. Mosher, Charles D. Parker, E. 
Tilson Peabody, Ronald J. Quercia- 
grossa, E. Paul Remmers, Carl C. Run- 
yon, John P. Sanders, William E. 
Schulz, Tanas M. Sihon, John B. 
Smyly, William A. Sulak, William B. 
Thomason, Ernest M. Werner, Robert 
A. Wilkins, Russell J. Woodruff, Con- 
rad D. Woods, Gerald P. Wright 


Indiana Section 


Donald L. Boyes, John Martin Mc- 
Clellen, William Charles Stoltenberg 


Metropolitan Section 


Edmundo Badler, Edward Bruce 
Belason, Joseph H. Hartzenbusch, C. J. 
Heine, L. S. Hollins, E. Paul Kovac, 
Nicholas Kulba, Robert J. Lasky, Dr. 
Friedrich W. Lohmann, Benjamin F. 
Moore, Michael James Perillo, Frank 
G. Preyer, Robert Martin Reithner, 
Richard P. Schroeder, James A. Van 
Wyk, Marvin W. Wainwright, Dieter 
George Eugen Wolff 


Mid-Continent Section 
Erwin T. Kaltwasser 


Mid-Michigan Section 
John Gordon Butler, Myron A. 


Frank, Harry R. Schaal, Herbert Fred- 
erick Thrun, Jr., Ronald O. Warner 


Milwaukee Section 


John Gregory Hessburg, Gordon 
Dean Kelly, William C. Oswald, Ernst 
Carl Sauerman 


Montreal Section: 


R. A. Esmonde, Kenneth Lloyd 
Griffith, Peter John Neild, William 
Geoffrey John Thorne, Andrew Allan 
Tolhurst 


New England Section 


Charles G. Cameron, William E. 
Dowdell, Wallis N. Fisher, Edward 
Joseph Goldman, Samuel Lack, Lloyd 
Hampton McFadden, Jr. George 
Schultz, Raymond M. Sears 


Northern California Section 


Joseph A. Belaire, Armor W. Harris, 
E. Clair Hill, Gerald R. Holly, Thomas 
Allan Hunter, John L. Moyer, Roy 
Swanson 


Northwest Section 


Arthur Edward Eckert, L. J. “Bud” 
Gilroy, Lawton F. Morris, Gilbert Witt- 
lin 

Continued on page 139 
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You can sell 


Non-Slip Differentials 
to sports-minded America 





Modern Americans 
Expect Their Cars to 
Go Everywhere... 


Take advantage of this modern trend 
to sell modern Non-Slip Differentials 


America is taking to the road! The growth of boating, 
hunting, camping, fishing, and skiing means millions of 
Americans want their cars to take them off the super- 
highways, into lanes and by-ways. They need non-slip 
differentials—and they open up a whole new market 
for you! 


With conventional differentials, all the power goes to 
the wheel that has no traction. Result: you’re stuck. 
With non-slip differentials, power is automatically 
delivered to the wheel that Aas traction. Result: you go! 


Write for FREE 12-page booklet— 
a complete, well-illustrated expla- 
nation of the non-slip differential. 

Write today— no obligation. no 
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Applications Received 


Continued 


Oregon Section 
Dan K. DeSart 


Philadelphia Section 


Michael P. Bereschak, Robert Eben- 
bach, Harry T. Neher, Fernando Albert 
Pellicciotti, Charles F. Walsh 


Pittsburgh Section 
Alvin G. Cook 


St. Louis Section 
John C. Ryan 


San Diego Section 
David S. Hackley 


Southern California Section 


A. William Brown, Gale C. Corson, 
Demosthenes Paul Dakos, Fredric H. 
Graff, Hugh E. Hale, R. A. LeMaitre, 
Duncan Albert Puett, Arnold Walter 
Siegel, Hugh Morgan Stilley 


Southern New England Section 


Herbert Woodruff Bainton, Thomas 
P. Nagle 


Spokane-Intermountain Section 


Kenneth S. Mather, Hubert F. Ran- 
dall 


Texas Section 
James R. Moran 


Twin City Section 
Charles Milnar, Theodore H. Olson 


Virginia Section 
Clifton H. Cook 


Western Michigan Section 
Clarence N. Bouman 


Williamsport Group 
Kenneth L. Felker 


Outside Section Territory 


Loy Martin Clemmer, Jerry Henzl, 
Raymond R. Perine, Jr., Albert Neal 
Perry, Ernest Edwin Robertson, Wil- 
liam L. Rumgay, W. W. Williams 


Foreign 


Frederick Arthur Mean, Bermuda; 
Sr. Don Antonio Mora, Spain; Dr. 
Mahmoud Hassaan Saadawi, Egypt; 
Joseph Jeyaratnam Subramaniam, 
Ceylon; Prof. Ir. H. C. A. van Eldik 
Thieme, Holland; Tadamasa Yoshiki, 
Japan 
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WITH 


WEATHERHEAD 


Hose assemblies, hose and hose ends, both 
permanently attached and reusable, to meet 
any O.E.M. requirement. That’s what 
Weatherhead offers you. Permits unlimited 
design possibilities. 


HOSE ASSEMBLIES 


WITH REUSABLE HOSE ENDS 


“D” Style H-69 Clamp-Type 


HOSE ASSEMBLIES 


WITH PERMANENTLY ATTACHED HOSE ENDS 


Tube-Hose 
Assemblies 


Weatherhead has perfected swaging and 
crimping machines which permit O.E.M. pro- 
duction of quality permanent hose assem- 
blies at reduced cost. Write for complete 
information. 
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A new source for ff 
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C/R now offers you the advantages of reinforced TFE... 
designed, compounded and molded by a single source! 


If your work involves sealing applica- 
tions, you are probably familiar with 
“Tefion’’, Tetrafluoroethylene Resin. 
The extreme versatility of its chemical, 
thermal and mechanical properties are 
unmatched by any other material on 
the market. 


You may not be, however, fully aware 
of the degree to which these properties 
can be distinctly improved by the use 
of reinforcing inorganic additives, For 
example, “Teflon” can be blended with 
inorganics to increase: 


*"Tefion” is a DuPont registered trademark 


@ Resistance to deformation under load — 

by a factor of 10 

Resistance to wear by rotating shafts — by 

as much as 500 times 

Stiffness — by a factor of 4-5 

Thermal conductivity—by a factor of 5-10 

Compressive strength — by a factor of 3-4 

Hardness — by 10% 

It is also useful to know that Chicago 
Rawhide is one of the few fabricators 
which blends its own “Teflon” com- 
pounds, assuring constant quality in 
batch after batch and permitting com- 
pound formulations to be developed 


SIRVENE 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1243 ELSTON AVENUE 


CHICAGO 22, ILLINOIS 


Offices in 55 principal cities. See your telephone book. 


in Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co. of Canada, ltd., 
Brantford, Ontario. Export Sales: Geon International Corp., Great Neck, New York. 


Other C/R Products: C/R Shaft and End Face Seals * Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 


rapidly and accurately. Our new lab- 
oratory and production facilities are 
unexcelled — and these facilities are 
matched by our experience in molding 
synthetic parts to meet the most critical 
specifications. 

C/R Sirvene welcomes the opportu- 
nity to cooperate with you in the design 
and production of “Teflon” and re- 
inforced “Teflon” packings, bearings, 
gaskets, rings, or other parts. 

If you are interested in “‘Tefion” 


write for your free copy of Sirvene 
Materials Bulletin CT-1. 


Tr 
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RAWHIDE 


SAE JOURNAL, JUNE, 1958 





Ten MILES an hour was “speed” in 1883 when 
Wyman-Gordon started to make forgings for the high- 
wheel bicycle. Through the 75 intervening years 
forgings have made important contributions to the 
phenomenal advances in propulsion. Progress from 
the first “horseless carriages”. . .from the early “‘fly- 
ing machines”. ..to the supersonic speeds of today 
...weould not have been possible without forgings 
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en by the most advanced techniques of the 
y- 

Wyman-Gordon is proud of its achievements in 
these fields and, as the largest of automotive 
and aircraft forgings, is prepared to accept the chal- 
lenge of the future. Today, as for 75 years, there 
is no substitute for Wyman-Gordon quality and 
experience. 


WyYMAN-GORDON COMPANY 


Established 1883 


WORCESTER 1, 


HARVEY, ILLINOIS ¥ 


SAE JOURNAL, JUNE, 1958 


MASSACHUSETTS 
DETROIT, MICHIGAN 





New 11A-1 drill 


W NEW 


Why you should know more about this new line of air tools 


Now, more than ever before, you have to be cost- the pocket. With its greater speed-torque range, the 
conscious. That’s why Gardner-Denver has made the new No. 1 air tool line does hundreds of light-fastening 


new No. 1 air tool motor—made it more powerful, yet jobs faster. 
more efficient. Noise reduction is always welcome. Gardner-Denver’s 


Now, more than ever before, time saved is money in muffled exhaust quiets motor whine . . . relieves fatigue. 


2 NEW DRIVERS 2 NEW SETTERS 2 NEW DRILLS 
12E-1 Keller In-Line Screw Drivers 16E-1 Keller In-Line Nut Setters 11A-1 Keller Straight Drills 
@ Sets machine screw sizes from 0 to 6 @ Sets machine nut sizes from 0 to 6 @ Drills holes to 3%,” 

@ Write for Bulletin 12E-1 @ Write for Bulletin 16E-1 @ Write for Bulletin 11A-1 
12G-1 Keller Angle Screw Drivers 16G-1 Keller Angle Nut Setters 11G-1 Keller Angle Drilis 
@ Sets sizes 6 and 8 machine screws @ Sets sizes 8 and 10 machine nuts @ Drills holes to %,” 

@ Write for Bulletin 12G-1 @ Write for Bulletin 16G-1 @ Write for Bulletin 11G-1 


Like all air tools in Gardner-Denver’s Keller line, the Write for the bulletins mentioned above for complete 
new No. 1 tool line is available with dozens of inter- information on the tools of your choice. Or call in your 
changeable attachments for many fastening jobs. Gardner-Denver air tool specialist. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


Gardner-Denver Company, Quincy, Illinois 
in Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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DO YOU HAVE THE 
NEW AETNA GENERAL 
CATALOG AND 
ENGINEERING MANUAL? 


Contains valuable en- 
gineering data, formulas, 
tables, design application 
drawings, shaft and hous- 
ing fits, lubrication helps, 
etc. in a compact, readily 
accessible unit. 

Secure your copy by 
phoning your local repre- 
sentative listed in your 
Classified Phone Book 
or write direct. 


SIWHE 


with 
mitt 
BEARINGS 


SAVE design adjustments and compromises 


The Aetna line of quality precision bearings is so complete 
and diversified that within it there is undoubtedly the exact 
bearing, with the exact specifications, required for your design. 
No need to modify or change your design—no need to specify 
characteristics which require extra-cost handling. 

This is especially true of Thrust Bearings—a field in which 
Aetna is the acknowledged leader —with a broad line of sizes and 
load ratings to meet practically all requirements from stock. 


SAVE assembly costs 


Precision dimensions held to exact tolerances guarantee press 
fit without effort or adjustment. Bearings received in perfect, 
factory-fresh condition, require no cleaning—no checking or in- 
spection. Simply remove from carton, strip off the protective 
wrapper and install. 


SAVE repair and replacement losses 


Aetna bearings stand up under the loads and service for 
which they are designed—give long hours of perfect anti-friction 
performance—require no attention beyond periodic lubrication 
—seal out dirt, dust, grit and atmospheric impurities—and per- 
mit your equipment to deliver the fine, trouble-free performance 
which you have built into it. 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURGH-AETNA CORPORATION + 4600 SCHUBERT AVE. + CHICAGO 39, ILL. 
In Detroit — Sam T. Keller — 1212 Fisher Bldg. 


Aetna ANTI-FRICTION CONSULTANT TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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Note size comparison of the 
spiral bevel pinion (above) and 
the hypoid pinion (below). Be- 
cause the hypoid pinion is much 
larger in diameter, the pinion 
teeth are much stronger than 
spiral bevel pinion teeth of the 
same ratio. 


Hypoid Gear and Pinion. Note 
the hypoid pinion is offset from 
the center line of the ring gear. 
With spiral bevels the pinion is 


located on the center line of the 
gear. 
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FTTH 


CUE em em nou 

developed hypoid gears for trucks of every Seis 

type and capacity...and today is the 
acknowledged leader in the field! 


T 
RUCK Cine ine 


Johnson Motor Lines, fu 


Oa 
SPECTOR MID-5 TATES 


The trend of the trucking industry today is to 
hypoid gears, because their torque capacity is 
30% greater than that of spiral bevel sets of 
the same ring gear diameter and ratio! The 


result is lower maintenance costs, greater de- Plants ath Qemelt, Nichlgun 


Oshkosh, Wisconsin * Kenton and Newark, Ohio 
New Castle, Pennsylvania 


pendability, and lower-cost operation. And, 
since hypoid gears do every driving axle job 
better . . . from the smallest single reduction 


axles to the largest double reductions... more ; A Py i € Ls ry 
: 


and more operators specify them every day. p 


Hypoid gearing is another plus feature found 
. ° . . . ROCKWELL-STANDARD CORPORATION 
in all Timken-Detroit Letter Series Single and appr apy On Hoe esxve 


Tandem Driving Axles! aE 
yan Accepted Hi) [Y) Stanctacel}”' 
©1958, R-S Corp. 


WORLD’S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSES AND TRAILERS 





Experimental block being readied for torture test on 
Johns-Manville’s Inertia Dynamometer—the world’s 
largest unit designed for friction material testing. 


Man in charge of putting more 
mileage into J-M Brake Blocks 


Creating new and better brake 
blocks is a never-ending responsi- 
bility of J-M engineers. Working 
with the very latest in scientific de- 
velopment equipment, these men are 
blazing new trails in improved fric- 
tion material performance. 

Over the years, Johns-Manville 
has offered a wide choice of thor- 
oughly proved, high-quality, high- 
performance brake linings, brake 
blocks and clutch facings. This su- 
periority stems from engineering and 


production techniques that assure 
uniformly highest quality. These 
techniques also provide volume pro- 
duction, rapid delivery and lowest 
unit cost. 

Chances are a J-M material in- 
corporating all the properties you 
need for your friction applications is 
already available. If not, let us help 
you find the solution. The Johns- 


& 


‘©: 


Molded Brake 
Blocks 


Molded Segments 
for Automatic 
Transmissions 


Manville engineering staff,a superbly 
equipped development laboratory, 
and skill gained through 99 years 
of manufacturing experience, are at 
your service. 

Your Johns-Manville Representa- 
tive will gladly tell you more about 
this service, or write to Johns-Man- 
ville, Box 14, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


Johns-Manville 


Woven 


Transmission 
Band Linings 


eoeeer#sree8e¢e 
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Harvest time is no time for maintenancel 


No one knows the importance of proper timing better than a 
farmer. Equipment has to be ready when it’s needed! One break- 
down—like a bearing failure—and everybody loses. Lost crop . . . 
lost money ... and, for the equipment manufacturer, a lost customer. 


That’s why so many farm equipment manufacturers insist on 
dependable Bower Roller Bearings. Basic design improvements 
like those shown at left have made bearing failure a rarity. In 
addition, Bower’s use of quality material plus close attention to 
engineering detail has virtually eliminated all maintenance require- 
ments—makes these rugged bearings last longer, perform better. 


HIGHER FLANGE 
IMPROVES ROLLER ALIGNMENT Whatever your product, specify dependable Bower Roller Bearings. 


be hewitt die ee aia Choose from a complete line of tapered, straight and journal roller 


higher flange provides a large two-zone bearings for every field of transportation and industry. 
contact area for the roller heads. This 


greatly reduces wear—practically elimi- 
nates “end play”. Larger oil groove BOWER ROLLER BEARING DIVISION 


provides positive lubrication. FEDERAL-MOGUL-BOWER BEARINGS, INC. ©® DETROIT 14, MICHIGAN 


B OW E Ry resis. 


SAE JOURNAL, JUNE, 1958 





2) 





a 


al 


GREASED-FOR-LIFE SOCKETS AND LINKAGES 
may be for the birds, but they can mean longer life and easier maintenance for your models of 
the future. These new Thompson products may be coming your way from Michigan Division's 
research centers that have made many notable contributions to easier steering and more 
comfortable riding. You'll want more information and we'll be happy to provide it. Just write 


us at 34201 Van Dyke, Warren, Michigan, or phone Jefferson 9-5500, and we'll do the rest. 


You can count on tal Thompson Products 


Michigan Division: Warren and Portiand 














ateMe RO ALE 
of a giant... 


Enjay Butyl rubber, a man-made giant molecule. 
Invented in 1937, first produced in 1943, Butyl went 
immediately to war, replacing natural rubber for the 
manufacture of inner tubes. 

Since the war, Butyl has been applied to many other 
exciting uses. Its wide variety of outstanding physical, 
chemical and dielectric properties give it a versatility 
unmatched by any other rubber, natural or synthetic. 
Today Butyl makes possible better quality eM esihi 
electrical, industrial and domestic products. 

For a closer acquaintance with this remarkable 

young giant, contact the Enjay Company. A complete 


brochure is yours for the asking 


BUTYL 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


ioneer in Petrochemicals 
P Akron Boston Charlotte « Chicago + Detroit » Los Angeles « NewOrleans + Tulsa 
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Michigan Division: Warren and Portiand 





R/M PYROTEX REINFORCED PLASTIC PARTS 
RESIST HEAT TO 10,000°F 










A few of many R/M Pyrotex parts are shown here. Pyrotex, a reinforced plastic, is 
molded, laminated or machined into precision parts for a wide variety of applications. 






THE COMPLETE LINE OF R/M REINFORCED PLASTICS 






R/M Pyrotex parts may be the answer to your problem for low-cost 
structural parts capable of resisting temperatures as extreme as If your design demands all of the following features, find out 
10,000°F, while still meeting structural strength and thermal insula- more about R/M Pyrotex parts 








tion requirements. Pyrotex has been proven outstandingly successful © Nest sed lems resistence up to © Improved surface of cad Home 
in industrial, automotive, aircraft, rocket and missile applications. aan eae + Exceptionally good dimensional 
¢ Chemical and water resistance stability 






Some of the advantages of R/M Pyrotex parts: have high strength- 
, ° . . aa re + Relatively isotropic « Little or no surface crazing 
to-weight ratios and good dimensional stability ; take a smooth finish; sitet isitbiiien onnit 
wo , . . * High modulus of elasticityfromiow  ° insulation and thermal 
can be mass produced to precision standards; are ideally suited for to high temperatures (6 x 10° psi) properties 
bushing, bearing, sealing, braking, and hundreds of other applications * High strength from tow to high * ‘°™ “st 
—all usually at substantial savings in production costs. Write today temperatures (60,000 psi) + High strength-to-weight ratio 


for complete data on R/M Pyrotex parts. 








For further information, write for technical bulletin 









RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. + Chicago 31 + Cleveland 16 + Detroit 2 - Los Angeles 58 


RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks « Clutch Facings « Sintered Metal Products 
industrial Adhesives « Mechanical Packings « Asbestos Textiles « industrial Rubber e« Rubber Covered Equip- 
FIRST IN FRICTION ment « Engineered Plastics « Abrasive and Diamond Wheels « Laundry Pads and Covers « Bowling Balis 


















SAE JOURNAL, JUNE, 1958 









Your tooling resin formulator can help you 


with EPON’ RESIN 


The skill and knowledge of your tooling 
resin formulator combined with Shell 
Chemical’s years of experience and tech- 
nical research mean more profitable pro- 
duction for you with Epon resin tooling. 

In addition to supplying basic tooling 
information, Shell Chemical also has de- 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 
tooling resin formulator. 


In many fields of industry, the unusual 
physical properties of tools made with 


Epon resin-based formulations make pos- 
sible the saving of more than half the cost 
of fabricating a conventional tool. 


High temperature teoling. Both metal and 
plastic forming tools, capable of operating 
at temperatures between 400°F. and 
500°F., can be made with Epon 1310. 


Long-lasting metal forming tools. Test 
results show that a casting of an Epon resin 


formulation mounted in a crank press and 
subjected to repeated blows had no per- 
manent deformation after 28,000 cycles. 


Excellent tolerances. Little machining and 
handwork are required to finish Epon 
resin tools, because the material can be 
fabricated to very close tolerances. 


strength. Tools with thin 
cross sections can be laminated with layers 
of glass cloth and Epon resin to achieve 
high flexural strength. 


Can Epon resin help you with your tool- 
ing? Find out now by writing your tooling 
resin formulator. For a list of tooling resin 
formulators, write to Shell Chemical. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION 


Atlanta + Boston « Chicago + Cleveland « Detroit + Houston + Los Angeles « Newark « New York * Son Francisco « St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal « Toronto + Vancouver 
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Why Leading Lift Truck Makers Specify 
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Garlock K1iozursz* Oil Seals 


The standard sealing element in a Garlock Kiozure Oil 
Seal is a unique synthetic material molded to very accurate 
dimensions. It is non-abrasive, free-running; oil, grease, 
heat, and cold resistant; impervious to water, mild acids, 
and alkalies. It is also extremely durable and resilient. 
That’s why 20 leading Lift Truck manufacturers use 
Kiozure Oil Seals for sealing-in bearing lubricants, and for 


protecting bearings from the abrasive action of dust and dirt. 
For unusual service requirements Kiozure Oil Seals are 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


supplied with sealing elements made of silicone rubber for 
temperature extremes; or Teflon to resist strong acids, 
and other chemicals. 

If you have a sealing problem, why not ask your Garlock 
representative for his recommendations from “The Garlock 
2,000” . . . two thousand different styles of packing, gaskets, 
and seals for every need. It’s the only complete line. Call 
a today, or write for Kiozure Oil Seal Catalog 

o. 20. 


*Registered Trade Mark 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


Gannocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints, Fluorocarbon Products 
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Functional Beauty... Sparkling Sales Appeal 
with Low-cost EXTRUDED ALUMINUM TRIM 


Improved design can make the BIG DIFFERENCE in your product sales appeal. Let 
Bohn Salesmen show you the many advantages of lightweight, low-cost aluminum trim. 





Bohn’s expanded facilities now offer to all industry: 


e Extruded aluminum trim in a wide range of sizes and shapes. 


® Complete facilities for plain and color anodizing, decorative painting, silk screening, 
buffing, etching, chemical brightening, fabricating! 


Complete production and quality control from billet to finished product! 


Design assistance by Engineers and Metallurgists with years of fabricating and 
anodizing experience! 


at, 
=) HIGHER EDUCATION 
WRITE OR CALL YOUR NEAREST BOHN OFFICE KEEP 1 BRIONT 
SALES OFFICES: Aftlanita «+ Boston «+ Chicago + Cleveland + Dayton «+ Detroit 
Indianapolis + Milwaukee + Minneapolis + Moline +» New York « Philadelphia + St. Louis 
Aluminum and Brass Corporation 


Detroit 26, Michigan 
REFRIGERATION AND AIR CONDITIONING PRODUCTS + EXTRUSIONS + CASTINGS + FORGINGS + PISTONS © BEARINGS + BRASS ROD + BRASS AND BRONZE INGOTS 


From the land of the caribc 


Other Outstanding 
Shell Industrial Lubricants 


Shell Tellus Ojils—for closed hydrauiic 
systems 


Shell Talona R Oil 40—anti-wear crank- 
case oil for diesel locomotives 


Shell Alvania Grease—multi-purpose in- 
dustrial grease 


Shell Turbo Oils—for utility, industrial 
and marine turbines 


Shell Dromus Oils—soluble cutting oils 
for high-production metal working 


Shell Macoma Oils—for extreme pressure 
industrial gear lubrication 


Shell Volute Oils—for high-speed quench- 
ing with maximum stability 


SHELL 
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Its performance and name 


are the same around the world 


Shell Rimula Oil is a heavy-duty oil de- 
signed to solve the toughest lubricating 
problems in diesel engines. 


One of these problems—excessive 
cylinder and ring wear—results from 
acidic combustion products. It occurs 
under all operating conditions, but 
is especially severe under low jacket 
temperatures. Rimula® Oil contains 
an alkaline additive that counteracts 
this acid wear. It remains stable under 
the widest temperature extremes en- 


countered in modern operation. It 
keeps engine parts clean and oper- 
ating efficiently over longer periods 

. effecting worthwhile savings in 
labor and parts. 


Rimula Oil is available to your cus- 
tomers abroad. They can depend upon 
it for the most severe conditions of 
diesel operation. For full information, 
write: Shell Oil Company, 50 West 50th 
Street, New York 20, New York, or 100 
Bush Street, San Francisco 6, California. 


RIMULA OIL (SHEL 
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No other material is as bright, strong and 
resistant to rust and wear as Stainless Steel. 

It gives every car the clean, exciting beauty that 
sells in the showroom and re-sells on the used car lot. 
Look for Stainless Steel on your new automobile. 


Specify McLouth high quality sheet and strip 
Stainless Steel. McLouth Steel Corporation, 
Detroit 17, Michigan. 


Mc LouTH STAINLESS STEEL 





Many things have 
changed in the years 
since the first Chrysler 
automobile, the 1924 six 
cylinder Brougham, was 
produced. Thirty-four 
years of constant 
progress in design and 
engineering are reflected 


in the 1958 model. 


Purolator is proud of 
its association with 
Chrysler, which began 
with the first production 
model and has continued, 
through the years, right 
up to the 1958 line. 
The progress of the 
automotive industry has 
been matched by that of 
Purolator in engineering 
skills and manufacturing 
T h e€ re h ave facilities. Purolator 
. designed and made the 
been some changes made first automotive oil filter 
... it was a big feature 
of the 1924 Chrysler... 
and has continuously 
designed and made the 
exact filters required for 
the specific needs of the 
industry. They are ready 
to meet future filtration 
requirements. 


PURQOLATOR 


PRODUCTS, INC. 
RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 


Filtration For Every Known Fluid 
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Full integration makes 
Olin Aluminum a 
dependable source for you... 


Behind every finished order of custom-tailored Olin Aluminum 
lies a fully-integrated chain of production facilities reaching 
all the way to the ore fields at Surinam. 

Control over every stage of the production of your Olin Aluminum 
—from ore field to alumina and reduction plants, and to 
strategically located processing miils—assures you of a 
dependable source of supply. Now and tomorrow. 

Of equal importance, the services of Olin Aluminum Sales 
Representatives, Field Engineers and Production Engineers, 
working in cooperation with your own staff, assure you the kind of 
special customer satisfaction that has been an 
Olin Mathieson Service principle for years. 

For service now, write: Aluminum Division, Olin Mathieson 
Chemical Corporation, 400 Park Avenue, New York 22, New York. 


Rano “oun ALUMINUM’! ARE TRADEMARKS 


og ORT ie. 


: “Qu N° 


ed 
a iL core? 
Symbo/ of New Standards of Quality and Service in the Aluminum Industry 
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LIGHTER! 
STRONGER! 


BRIGHTER, 
more attractive 
appearance 


Another typical example of how 
Hunter Douglas Aluminum 
Cold Forgings 
improve product performance 


and saleability 


This general purpose “WIG-O-FLEX” flexible coupling, 
manufactured by E. B. Wiggins Oil Tool Co., Inc., Los Angeles, 
is widely used in the aircraft industry for fuel lines, as well as 
air, oil and occasionally hydraulics. It operates over an ambient 
temperature range of —65°F to +450°F, usually within a 

125 psi maximum operating pressure. 

Formerly a permanent mold casting of 356 T-6 aluminum 
alloy, an alert engineering department saw product improve- 
ment possibilities by cold forging without increasing cost. 


Hollow, closed-end blanks are now cold forged from 2014 T-6 
aluminum alloy. Parts are subsequently finished using 
high-production “chuckers” The final advantages resulting 
from cold forging are as follows: 


STRENGTH — Approximately 3 times greater than before. 


WEIGHT REDUCTION — %% less weight than former coupling. Increased 
material strength permits thinner walls. Wall thickness now 
limited only by mechanical problems of turning and knurling. 


HIGH SAFETY FACTOR — Operating pressure is 125 psi. Pressure tests 
actually exceed 850 psi. 


IMPROVED APPEARANCE — Bright finish, uniform knurling and color 
anodizing has vastly improved eye appeal. 
ECONOMY — All advantages gained with no increase in selling price. 
If your components can benefit by high strength, precision 
tolerances, no porosity, no draft and improved surface finishes 
investigate Hunter Douglas Aluminum Cold Forgings! 
FREE BOOKLET: A comprehensive treatise on cold forging 
is available to letterhead requests 
Write for the “Story of Aluminum Cold Forgings: 


Hunter Douglas Aluminum 


DIVISION OF BRIDGEPORT BRASS COMPANY * Dept. SAE-6, 3016 Kansas Avenue, Riverside, California 
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where heavyweights roll! 


Firestone Earthmover Rims 
with Perma-Tite air seal! 


Firestone builds new strength into off-the-highway rims! 
Fusion-welding by Firestone’s exclusive balanced weld design 
gives equal penetration inside and out for maximum strength. 

he new Perma-Tite air seal makes rim completely airtight. 
It’s the truest rolling rim you can own—reduces sidewall 
flexing, results in cooler running tires, cuts downtime. It’s 
stress-tested and specially reinforced at high strain points. 
For tubed or tubeless off-highway tires. 


INTERCHANGEABLE in complete units or by components 
with all earthmover rims and parts. 


SPECIAL PROTECTION against rust and corrosion for 
longer rim life, stronger tire performance. 


PERMA-TITE AIR SEAL...the greater the pressure, the 
tighter the seal. 


FIRESTONE STEEL PRODUCTS CO. 


AKRON, OHIO 
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Spring shape and performance— 


or what does Spring Index mean? 


,One man distributes his 150 Ibs. over a lean 6 ft. 
frame; another packs the same avoirdupois within a 
stocky 5 ft. 6 in. height. In a man, this might be 
expressed as the ratio of height to belt size. In a 
spring, it’s a handy little ratio D/d, that of mean coil 
diameter to wire diameter. The illustration shows it 
quickly—same load—10 Ibs.; same deflection—0.4 in. 
But in shape they range from the long thin spring at 


Associated Spring Corporation 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
B-G-R Division, Plymouth and Ann Arbor, Mich. 

Gibson Division, Chicago 14, Ill. 

Milwaukee Division, Milwaukee, Wis. 
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Raymond Manufacturing Division, Corry, Penna. 
Ohio Division, Dayton, Ohio 

F. N. Manross and Sons Division, Bristol, Conn. 
San Francisco Sales Office, Saratoga, Calif. 
Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 


left with 75.8 coils and a spring index of 3, to the short 
fat spring at right with few coils and an index of 12. 
Application of the index ratio is particularly useful 
where space restrictions exist. 

Our long years of specialization have developed 
many short cuts to spring specification to make your 
work easier. For general reference purposes write for 
pamphlet “Spring Design and Selection in Brief.” 


General Offices: Bristol, Connecticut 
Seaboard Pacific Division, Gardena, Calif. 
Cleveland Sales Office, Cleveland, Ohio 
Dunbar Brothers Division, Bristol, Conn. 
Wallace Barnes Steel Division, Bristol, Conn. 
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ing with basic facts about alloy steels. Though much of the 
information is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


XXVII This is the twenty-seventh of a series of advertisements deal- 


Cold-Finishing of Alloy Steels: 
The Effect of Cold-Drawing 


The cold-drawing of alloy bars was 
discussed in the advertisement prior 
to this one, No. X XVI in the series. 
Here, we continue with a general 
explanation of the effect of cold- 
drawing. 

During the cold-drawing process, 
certain changes take place in the 
steel structure, and in mechanical 
properties. There is a slight increase 
in tensile strength, compared with 
a substantial increase in yield point, 
and a decrease in ductility. These 
properties enable the production of 
small parts which require the greater 
strength necessary for certain auto- 
matic-machine forming operations, 
and a machine finish superior to 
hot-rolled material. Naturally, the 
beneficial effects of alloy steels are 
attained in the subsequent heat- 
treatment of parts. 

The process of cold-drawing re- 
sults in bars which are free from 
scale, accurate to shape, and within 
close tolerances. These conditions 
are ideal for automatic machining, 
as the elimination of scale is con- 
ducive to long tool life, and the 
accuracy of shape and close toler- 
ances permit the bars to pass freely 
through the feed mechanism of the 
‘“‘automatic.’’ Moreover, the cold- 
drawn finish and tolerances may be 
such that machining can be elimi- 
nated in some areas of the finished 
part. For example, sparkplug shells 
are produced from hexagon bars 
which require no machining on the 
hexagon sections. 

Continuous roller hearths and car- 
bottom furnaces of both standard 
and controlled-atmosphere types, 
are used for special treatment of al- 
loy bars before cold-drawing. Ther- 
mal stress-relieving can be used to 


reduce residual stresses in the steel 
caused by the cold-drawing process, 
wherein the mechanical properties 
will be altered depending upon the 
temperature used. 

If you would like more specific 
details about the chemical compo- 
sition or mechanical properties of 
cold-drawn alloy bars, and the re- 
sults that can be expected, by all 
means consult our technical staff. 
Bethlehem metallurgists will gladly 
help you work out any problem, 
without cost or obligation on your 
part. 

In the next advertisement, No. 
XXVIII in this series, the second 
category in cold-finishing will be 
discussed, i. e., the turning and 
grinding of alloy steel bars. 

Remember that Bethlehem pro- 
duces a wide and complete range 
of cold-drawn alloy steel bars in 
rounds, hexagons, squares, or flats, 
in standard, odd, decimal or metric 
sizes required, as well as special 
sections. Bethlehem also makes the 
full range of AISI standard alloy 
steels, and special-analysis steels 
and all carbon grades. 


If you would like reprints of this series of adver- 
tisements from No. I to No. XX VII, please 
write to us, addressing your request to Publica- 
tions Department, Bethlehem Steel Company, 
Bethlehem, Pa. The first 27 subjects in the series 
are now available in a handy 40-page booklet, 
and we shall be glad to send you a free copy. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products 

are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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GREATEST NAMES in 
GAS ENGINES 
= Carburetion by 


ENSIGN 


FACTORY EQUIPPED 


oe GAS ENGINES 


This most impressive group of engine 

builders make up the Ensign orbit of ORIG- 

INAL EQUIPMENT MANUFACTURERS 

using our products as standard factory equip- 

ment on natural gas engines. We are indeed 

proud of and grateful for the privilege of 

serving these outstanding leaders for many 

years. These engines operating ‘round the 

clock year in and year out in nearly every 

country of the world and in the hands of the 

most inexperienced, provide DEPENDABLE 

power for petroleum, agricultural and indus- 

trial uses. The outstanding DEPENDABIL- 

fs ITY of the gas engine, which we are proud to 

share, is a tribute to the engine designer who 

ENSIGN CARBURETOR COMPANY theoagh many decades then developed to 2 

1551 E. Orangethorpe, Fullerton, California high degree of proficiency both engine and 
Branch Factory: 2330 W. 58th Street, Chicago, Illinois carburetor techniques. 
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wi to GLOBE RESEARCH no battery is ever perfect 


e Research 


... grids that 


Significant design changes 
in grid cross sections 1928 through 1957 are designed 


: for: 


® High strength 
® Corrosion resistance 
® Good conductivity 


® Greater oxide retention 


EZ 


Charts at the left illustrate progressive 
changes in grid design resulting from 
Globe’s 30-year advance toward battery 
perfection through research and devel- 
opment. These changes are small phys- 
ically, but very significant in bringing 
buyers the efficient, low-cost, peak-per- 
formance battery of today . . . the Globe 
Spinning Power Battery . .. unsurpassed 
in quality for either original equipment 
or replacement. 


For more information on grid design 
write for Bulletin G57. 


Globe Spinning Power Batteries are now available 
for fast, low-cost shipment from 16 strategically 
located plants — 15 (*) now producing dry- 
charged batteries: 

*ATLANTA, GA., *DALLAS, TEXAS, *EMPORIA, KANSAS, 
*HOUSTON, TEXAS, *LOUISVILLE, KY., *MEDFORD, 
MASS., *MEMPHIS, TENN., *MILWAUKEE, WIS., *MIN- 
ERAL RIDGE, OHIO, *PHILADELPHIA, PA., *REIDSVILLE, 
NO. CAROLINA, *SAN JOSE, CALIF., *HASTINGS-ON- 
HUDSON, NEW YORK, *LOS ANGELES, CALIF., OREGON 
CITY, OREGON, *TAMPA, FLORIDA. 


GLOBE-UNION INC. 


MILWAUKEE 1, WISCONSIN 


If it’s Petroleum-powered there’s a GLOBE-BUILT BATTERY right from the start! 
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Here’s How Well Armco ALUMINIZED STEEL 
Withstands Muffler Heat 


Heat and corrosion, attacking together, are mufflers’ great- 
est enemies. But Armco ALUMINIZED STEEL withstands this 
deadly combination longer than any other metal in its price 


of Auminizeo Sree. Type 1 
and Plain Steel at 1250F. 
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The rate at which hot.metal picks up oxygen tells how fast it will fail. 
These results of heating tests show that Armco ALUMINIZED STEEL Type 
1 resists oxidation, while ordinary muffler steel moves rapidly toward 
failure when exposed to high heat. 


Take Heat, For Example 
In the test on which the graph is based, ordinary muffler 
steel and Armco ALUMINIZED STEEL were heated, then 
cooled . . . over and over again. It’s easy to see that the 
high heat literally “burned up” ordinary muffler steel, 
while Armco ALUMINIZED STEEL resisted severe damage. 

This evidence, plus the fact that Armco ALUMINIZED 
STEEL also resists corrosive exhaust gases, tells why mufflers 
made of Armco ALUMINIZED STEEL outlast ordinary carbon 
steel mufflers at least 2-to-1 on the average. Early failures 
are fewer. Mufflers are more likely to span the vital first- 
owner period. 

Why not get complete details about this hot-dip alumi- 
num coated steel. Just mail the coupon or phone your near- 
est Armco Sales Office. 


* * * 


Other Armco Steels for top-quality automotive products include: 
Stainless Steels, Zincerip®, ZincGRIP PainTGRIP®. Cold-Rolled 
PaintériP, Long Ternes, Steel Tubing, and high-quality Hot- and 
Cold-Rolled sheets. 


ARMCO STEEL CORPORATION, 2308 Curtis St., Middletown, Ohio 


Please send more information about ALUMINIZED STEEL 
Type 1. 


ZONE STATE 


ARMCO STEEL 
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Armco Division + Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
® Inc. * The Armco International Corporation * Union Wire Rope Corporation +» Southwest Steel Products 





Only 


MIDLAND 


Goés Beyond 


* ICC Braking Requirements With 


\_ All These Positive-Plus Features! 


Have you converted your tractor-trailers to comply 
with the new ICC emergency braking regulations? 
If not, be sure to specify Midland equipment, for 
only Midland gives you all these EXTRA SAFETY 
AND ECONOMY FEATURES —in addition, of 
course, to the basic ICC requirements. 


ICC Requires that... 


with two means of activat- 
ing the emergency feature 
of the trailer brakes. 


Tractors must be equipped » 


Tractor brake system must 
be protected against air loss 
in the event of trailer 
breakaway or leakage in 
trailer system. 


All new trailers must have 
a “no-bleed-back” emer- 
gency relay valve to pre- 
vent back flow of air from 
reservoir through supply 
line. 


@ MIDLAND DASH CONTROL 
VALVE applies and releases 
trailer brakes as fast as service 


brake. 


@ MIDLAND DASH CONTROL 
VALVE is pull-type to eliminate 
accidental application, 


@ MIDLAND TRACTOR PRO- 
TECTION VALVE can be installed 
on your present shut-off cock 
brackets. 


MIDLAND Gives You These PZOS Features... 


@ MIDLAND DASH CONTROL 
VALVE provides visual indication 
whether or not trailer system is 
charged. 


@ MIDLAND DASH CONTROL 
VALVE provides automatic ap- 
plication below low pressure 
warning point so that vehicle can 
clear traffic lanes. 


@ MIDLAND TRACTOR PRO- 
TECTION VALVE works with all 
types of emergency relay valves. 


@ MIDLAND TRACTOR PROTECTION VALVE has rugged mounting 


for protection on breakaway. 


@ MIDLAND EMERGENCY RE- 
LAY VALVE is large capacity for 
fast application and release. 


@ MIDLAND EMERGENCY RE- 
LAY VALVE eliminates danger of 
vehicle drive-away without suffi- 
cient air in system. 


@ MIDLAND EMERGENCY RE- 
LAY VALVE is easily serviceable 
without removal from vehicle. 


@ MIDLAND EMERGENCY RE- 
LAY VALVE gradually applies 
the trailer brakes in the event of 
loss of air below 45 psi. 


Ask your nearest Midland Distributor for complete 
information on equipping your tractor-trailers to 
comply with the latest ICC braking regulations. 
He’ll welcome a chance to serve you. 


MIDLAND-ROSS CORPORATION 


OWOSSO DIVISION e« OWOSSO, MICHIGAN 
Export Department: 38 Pearl Street, New York, N.Y. 


SAE JOURNAL, JUNE, 1958 





Right for the job 


ae 
nif Be 
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because they’re 
built for the job 


EVANS HEATERS ARE RIGHT FOR TRUCKS 
BECAUSE THEY’RE BUILT FOR TRUCKS 


It goes without saying that your truck has to be truck 
built all the way through. Including the heater! 


You'll find every Evans heater is truck built. Each 
is designed to meet the specific heat and installation 
requirements of the type truck it is to serve. This means 
both correct BTU output and proper heat distribution 
... something a warmed-over car heater cannot provide. 


It also means longer heater life. To prove it, Evans 
backs every heater with a parts “repair or replace” 
warranty good for a full year or 50,000 miles, whichever 
occurs first. 


EVANS PRODUCTS COMPANY 


PLYMOUTH, MICHIGAN 


SAE JOURNAL, JUNE, 1958 


An Evans heating engineer will be happy to work 
with you in solving your truck heating problems. Write 
for complete information: Evans Products Company, 
Dept. Z-6, Plymouth, Michigan. 

Regional Representatives: Cleveland, Frank A. Chase 


Chicago, R. A. Lennox Co., Inc.; Detroit, Chas. F. Murray Sales Co. 
Allentown, Pa., P. R. Weidner 


EVANS PRODUCTS COMPANY ALSO PRODUCES: 


railroad loading equipment; bicycles and velocipedes ; Evaneer® fir plywood; 
fir lumber ; Evanite® battery separators; Evanite* hardboard; 
Haskelite doors; Evanite Plywall. 


om 












The parts buyer with the furrowed 
brow has reason to be worried. 
Better than anyone he knows that 
an automotive air brake system is 
no stronger than its weakest link, 
that failure of a single device can 


cause unnecessary downtime expense 


A 


and may even risk lives and valu- 
able property. A trivial saving, he 
well knows, can become a costly 
extravagance! 

By way of contrast, the buyer at 
right reflects “‘systems serenity’’. 
He is systems conscious, and when 


AIR BRAKE PARTS..... 





he buys air brakes he buys genuine 
Bendix-Westinghouse Air Brake 
systems. He knows that Bendix- 
Westinghouse Air Brake equipment 
is “‘system engineered” —that each ¥ 
unit is designed to perform a 
specific operation in a closely related 











BENDIX-WESTINGHOUSE AIR BRAKE SYSTEM 


a ater 


.. AIR BRAKE SYSTEMS 


offers you 


system to assure maximum per- 
formance of the entire train of 
devices—and not merely individual 
component performance. 

A pioneer in development of auto- 
motive air brake systems, Bendix- 
Westinghouse has paced the indus- 


pe rt. ey 


more? 


try for more than thirty years, helped 
to establish the high safety stand- 
ards the American trucking industry 
presently enjoys. It is a position of 
responsibility that we accept and of 
which we are proud. That is why we 
shall continue to urge our customers, 


the truck manufacturers and fleet 
operators of America, to equip their 
trucks with complete Bendix-West- 
inghouse Air Brake systems—sys- 
tems for whose performance, depend- 
ability, and long life we can accept 
full and complete responsibility. 


AUTOMOTIVE AIR BRAKE COMPANY 


General offices and factory—Elyria, Ohio. Branches—Berkeley, Calif. and Oklahoma City, Okla. 





Signs of our times 


As he tools along the broad highway, many 
a motorist purrs with delight as he con- 
templates the leaping horsepower beneath 
his hood. But when he hits town, he is in- 
stantly intimidated by a snarl of roaring 
trailer trucks, camouflaged stop lights and 
nerve-shattering policemen. 

Thoroughly beaten, he slinks into a park- 
ing lot, goggle-eyed at a sea of authorita- 
tive signs and is greeted by a lineup of car 
jockeys who wait for a chance to spin his 
tires on the black cinders and crinkle the 
shining trim that adorns the car. 

Spare the motorist that last injustice. 


Use Stainless Steel trim whenever possible. 
It’s so hard and strong that only the most 
determined parking lot attendant can dent 
it or knock it loose. As for corrosion resist- 
ance, no other metal will stay so bright and 
handsome for so long. 

Designers have also learned that Stain- 
less Steel is often the least expensive form 
of trim because there is no need to allow 
for corrosion, and you eliminate a lot of 
production steps. Want more information? 
Write United States Steel, Pittsburgh, Pa., 
or our American Steel & Wire Division, 
Cleveland, Ohio. 


4) ge ind 


United States Steel Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 
National Tube — Pittsburgh 
Columbia-Geneva Steel —- San Francisco 

Tennessee Coal & Iron — Fairfield, Alabama 

United States Stee! Supply - Warehouse Distributors 
United States Stee! Export Company 


 Delamat United States Steel 
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The MISSILE: 


U.S. A. F. Northrop’s SM-62 
Snark, with a range of more 
than 6000 miles. Now oper- 
ational, the Snark is Amer- 
ica’s first intercontinental 
guided missile. Powerplant is 
a Pratt & Whitney J-57 turbo- 
jet. Guidance is by a stellar- 
monitored inertial system. 


The MATERIAL: 


SILAS TIE 


In the Snark, panels containing 
resistors, capacitors, transistors 
and other electronic components 
are cushioned by Silastic*, the Dow 
Corning silicone rubber. Silastic 
protects against moisture, vibra- 
tion damage, electrical leakage. 


*7T.M.REG.U.S.PAT.OFF, 


The METHOD: 


Encapsulating with Silastic 
RTYV, via calking gun. Silastic 
RTV vulcanizes completely 
at room temperature. When 
vulcanized, it has the char- 
acteristics typical of Silastic: 
resistance to extreme tem- 
peratures, moisture, ozone, 
corona. Electrical properties 
are excellent. Silastic RTV can 
be slit open for repair work 
and then re-sealed. Write for 
sample and technical data. 


Address Dept. 916 


Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 
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SAE AUTOMOTIVE 
DRAFTING 


—_— 3°* Edttiou 


Society of Automotive Engineers, Inc., 485 Lexington Avenue, New York 17. N. Y. 


Please send me the new, third edition of the SAE Automotive Drafting Manual. 
It is priced at $7.00 to both members and non-members. 
NOTE: Please add 3% city sales tax for deliveries in New York City. 


__.CHECK OR COUPONS ENC. NAME___ 
__BILL COMPANY COMPANY ihiaabitie ani 
__BILL ME COMPANY ADDRESS. 


__.FREE CHECKLIST OF SPECIAL ___KFREE CHECKLIST OF CRC REPORTS 
PUBLICATIONS AND MEETINGS PAPERS 
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Aluminum Wheels 


(with integral wheel, brake drum, hub and wheel cover) 


offer these important 


NOTE: Before you buy any part—have it designed and 
priced in aluminum. Basic material costs do not deter- 
mine part costs. New techniques and processes—ap- 
plicable only to aluminum—can give you a better 
product at a lower final cost. 


Watch Reynolds All-Family Television Program 
“DISNEYLAND”, ABC-TV. 


The Finest Products 
Made with Aluminum 


advantages... 


* Improved heat dissipation 

* Reduced unsprung weight 

* Savings in manufacturing costs 
through application of automation 
techniques, lower tooling costs, 
fewer components, reduced 
inventory 
increased design freedom 


* Unlimited styling approach 


Integral aluminum wheels are an excellent example 
of another economical way to achieve better per- 
formance with aluminum. Consider these factors: 


From a performance standpoint, a die-cast in- 
tegral aluminum wheel is approximately one-third 
lighter than a steel wheel, hub and brake drum 
assembly. This reduces unsprung weight and also 
results in better horsepower to weight ratio— per- 
mits designing better steering, riding and perform- 
ance characteristics into the car. And, aluminum’s 
ability to conduct heat rapidly (proved in alumi- 
num brake drums) assures better heat dissipation. 

From a manufacturing standpoint, production 
economies result through reduction of number of 
components per wheel assembly, reduced inven- 
tory, lower tooling costs and reduced machining 
because closer tolerances are obtained. The high 
production die casting process is a perfect case for 
application of cost-cutting automation techniques 
—techniques that lend themselves better to alu- 
minum than to any other metal. 

From a styling standpoint, integral aluminum 
wheels permit countless interesting design varia- 
tions ... help stylists achieve smaller wheels for 
overall lower appearance. And the possibility of 
color anodized wheels is another bright thought 
for stylists to consider. 

Remember—on any functional or decorative 
applications, Reynolds Aluminum Specialists will 
be glad to work with you to help give you the 
very most from the aluminum you use. Call the 
Reynolds Office, listed under “Aluminum” in your 
classified telephone directory. Or write Reynolds 
Metals Company, Fisher Building, Detroit 2, Mich., 
or P.O. Box 2346-MZ, Richmond 18, Virginia. 


Reynolds 
Aluminum 


the metal for aufomation* 


@ TRADEMARK 
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It’s .0781” THIN! ... to meet the 
most restricted space needs. 


By Every Measure... Ideal 
For Compact Thrust Applications 


OD is much smailer, for given shaft Whether you gauge its value in compactness, high anti-friction efficiency, 

size, than other types of thrust high thrust capacity, or low unit cost, you will find the new Torrington 
Ranetnge. Needle Thrust Bearing measures up ideally to your needs. 

This needle-type bearing is designed specifically for thrust loads in 

restricted space. It may run directly on adjacent hardened and ground 


AW surfaces or on standard thrust races. Used alone, or in combination with 
Torrington radial type Needle Bearings, the Needle Thrust Bearing finds 

wide use in many applications including steering gears, hydraulic pumps, 

re tractor bolsters, bevel and worm gear boxes, governors, outboard motors, 


2-cycle engines, washing machines, power tools, torque converters, and 


automatic transmissions. 
. For engineering information and assistance in design, please call upon 
ae se get ee the services of Torrington’s Engineering Department. The Torrington 
Company, Torrington, Conn.—and South Bend 21, Ind. 


cross section. 
TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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@ each coupon book buys $10.00 worth 
of SAE meetings papers and Special 
Publications; it costs $9.00. Each 
coupon is worth 50¢. 


@ each book is good for 2 minimum of two 
years. 


coupons will be accepted at National 

. . Meetings or with mail orders for SAE 

meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 


eC=—aaaaae——aaaeaeeaeooeOOOO ORDER BLANK ——————————————————————— 
(It is requested that cash or check accompany your order for coupon books) 
Add 3% city sales tax for deliveries in N. Y. C, 


PUBLICATIONS DEPARTMENT 
Engineers 
Please send me .... SAE coupon books at $9.00 each. (Check (cash) for is enclosed. 
(Name) 


(Company Name) 
(Company address) 
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- _ How JOHN DEERE seals 


an intricate block casting 


JOHN DEERE engineers assume no limitations on 
what can be done with gaskets. For example, take the 
case of sealing the Model 620 tractor engine. 

Intricate block design created the problem of effec- 
tively sealing the coolant ports beyond the area of stud 
loading. The seal would have to compensate for heat 
expansion and shifts of the water holes in the block 
casting. Compressed thickness and resilience of the 
gasket overall would have to be balanced to insure 
maximum sealing of combustion chambers, exhaust, 
fuel and air ports. 


Solution Comes from Standard Design 


How JOHN DEERE engineers in cooperation with 
Victor specialists solved this problem is shown here. 
‘This partial modification of the standard VIC-2-FOLD 
design suggests the flexibility and wide scope of eco- 
nomical sealing service available from Victor. 

Whatever you have to seal with gaskets or oil seals, 
Victor’s unmatched facilities are yours to use. Contact 
your Victor Field Engineer or the factory. 

Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 
90, Ill.—Canadian Plant: St. Thomas, Ont. 


- 


VIC-2-FOLD modern metal-asbestos de- 
sign insures tight sealing of combustion 
chambers, exhaust, fuel and air ports. 
Steel bottom layer, turned up and over- 
lapping copper top layer at combustion 
openings, gives strong protection against 
breakdown and blowout. Copper top, 
turned down and overlapping steel layer, 
protects against corrosion. 


VICTOPRENE insert, bonded to steel bot- 
tom layer, with overlap on openings, pro- 
vides tight sealing of coolant chambers. 
Victoprene was selected for its lowest 
compression set values. 


Shim stop of brass, riveted to bottom steel 
layer, prevents excessive compression on 
ictoprene insert. 


Your files are not complete 


Sealing Products Exclusively 


PACKINGS - OIL SEALS - MECHANICAL SEALS 


GASKETS °- 
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Whether you are interested in fasteners that will 
hold permanently “fast” or are “fast’’ to install, 
HUCK gives you both. 

Nowhere can you find so many desirable features 

as you'll get with HUCK FASTeners. 

POSITIVE MECHANICAL LOCK—can’t slip, strip or 
wear loose. 

UNIFORM INSTALLATION—Every fastener identi- 
cally tight, automatically “torqued” by the in- 
stalling tool. 

TIME SAVING—Easily installed by unskilled labor 
up to ten times faster than ordinary fasteners. 
NO BUCKING—Whether headed or blind type, the 

tool “pulls” fastener tight from work side. 

NO WORK DAMAGE—Too! never touches work, 
can’t dent, gouge or scratch the product. 

EASILY REMOVED—Simple tools afford fast removal 
without damage to product. 

ECONOMICAL—installed cost is below most ordi- 
nary fasteners. 

Huck fasteners are made in many types, sizes and 

materials. A Huck fastening specialist will gladly 

point out the one best suited for your needs and 
demonstrate their advantages on your product in 
your own plant. We invite your inquiry. 











MANUFACTURING COMPANY 


2480 BELLEVUE AVENUE * DETROIT 7, MICHIGAN + Phone WA. 1-6207 





NEW SUMP OIL FILTER 


for hydraulic and lube oil systems 











@ Screen wire mesh 
reinforced by pleated 
perforated metal pro- 
vides greatly extended 
filtering area. This re- 
sults in lower pressure 
drop, larger dirt capac- 
ity. Entire unit pro- 
tected by perforated 
cover to prevent acci- 
dental damage. A wide 
choice of bronze, monel, 
or stainless media pro- 
vides various degrees of 
positive filtration. 
Capacities from 1 to 100 gpm, male or female 
connection. Write for Specification Sheet OCO- 
1057. AIR-MAZE CORPORATION, Cleveland 
28, Ohio. Dept. SJ-6. 































IBM 


THERMODYNAMICS ENGINEER 


Excellent opportunity for thermodynamics engi- 
neer with extensive experience in aircraft installa- 
tion and cooling work. Should have good back- 
ground in heat transfer, packaging and aircraft 


st 6 
ructures Qualificati 
Engineering degree and 3 to 5 years’ experience. 


Advantages of IBM 
A recognized leader in the electronic computer 
field; stable balance of military and commercial 
work; advancement on merit; company-paid relo- 
cation expenses; liberal company benefits; salary 
commensurate with ability and experience. 


Immediate openings at Owego, N. Y. 
WRITE, outlining qualifications and experience, to: 


Mr. Paul E. Strohm, Dept. 684Q 
Military Products Div. 

IBM Corporation 

Owego, New York 


















INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 





B23! 





MILITARY PRODUCTS 


DATA PROCESSING + ELECTRIC TYPEWRITERS ~ 
TS . SUPPLIES TIME EQUIPMENT 


SPECIAL ENG'G. PRODUC 
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Here’s the first in a new series of Lipe direct pres- 
sure clutches to supplement the already-famous DP 
Line! With the introduction of the new 12” DPB 
single and two plate, Lipe direct pressure clutches 
are available for all applications involving gross 
vehicle weights of 19,000 Ibs. and up. Additional 


WRITE or WIRE 
for an Engineering 
Data Sheet on the 
Lipe 12” DPB—or 
for first-hand infor- 
mation request that 
a Lipe Field Engi- 
neer call on you at 
your convenience. 
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FIRST in the entirely 
new Lipe DPB Line... 


® Maximum mechanical efficiency ! 

© Optional needle-bearing linkage ! 

© Stronger, lighter stamped cover! 

@ Full ventilation for cooler running! 

® Fade-resisting chrome silicon 
springs! 

® Spring heat-insulating washers! 

® Lower pedal load! 

© Competitive price! 


DPB models in 13” through 15” single and two plate 
sizes will be available soon. 


The new Lipe 12” DPB clutch is interchangeable 
with many other modeis and is easily adapted to any 
present vehicle requirements. Improved design, a 
simpler, sturdier internal lever system, and Lipe’s 
precision manufacturing and testing assure you extra 
clutch mileage in your vehicles. 


oe | 





offers the .... 


@ AN SAE MANUAL—the Blast Cleaning 
Manual—SP-124, newly listed with our pub- 
lications, is priced at $2.00 per copy to SAE 
members and $4.00 per copy to nonmem- 
bers; quantity prices upon request. 


@ A “HOW-TO-DO-IT” BOOK—SAE Blast 
Cleaning Manual, the work of Division XX 
Shot Peening, Iron & Steel Technical Com- 
mittee, instructs engineers, designers, and 
shop men in blast cleaning “know how.” 


@ A FIRST COMPLETE STORY—the Man- 
ual fully discusses blasting abrasives, blast 
cleaning machines, production procedures 
and process specifications; includes 36 
illustrations and 3 tables. 


ORDER BLANK 
Society of Automotive Engineers 
485 Lexington Ave. Add 3% city sales tax for deliveries in N. Y. C. 
New York, New York 
Please send me .... copies of SP-124 (Check) (Cash) (Coupons) 


Name 
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specify safety... 
specify LISLE 


EE 
DETECTORS 


Lisle Magnetic Chip Detectors serve as 
important safeguards when installed in 
any aircraft engine, whether reciprocat- 
ing, turboprop, turbojet or pulsejet. They 
provide positive means of detecting the 
presence of ferrous metal chips or parti- 
cles broken from vital gears, bearings and 
other internal parts. 


In addition to the early warning factor, 
Lisle Magnetic Chip Detectors protect en- 
gines and component parts by ridding the 
circulating lubrication fluid of harmful me- 
tallic particles. 

Write today for your free Catalog | 
describing Lisle Magnetic Chip | 


Detectors and Magnetic Plugs | ~-——---=-—— 
and their applications. 


Dept. A-1 
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FOR SALE 


Two Slightly Used 
Free Piston Compressors 


Two slightly used foreign make free ype compressors: One 
— ype P13, Serial Number 13C1239, which deve’ 210 
CFM at a frequency of 700 cycles per minute. $5, net, 
f.0.b. Milwaukee, Wisconsin. Terms net 30 days. 

One Junkers type. 2F115A, Serial Number 3005, which de- 
velops 105 CF at a frequency of 740 cycles per minute. 
$2,500 net, f.o.b. Milwaukee, Wisconsin. Terms net 30 days. 
Both units have had approximately 200 hours of carefully 
supervised indoor test operation and are in operating 
condition. ae? to Box 185, SAE Journal, 485 Lexington Ave., 
New York 17, N. Y. 





’ 
Here's Help 
for you who design 
for light weight! 
Here is a handy 40-page guide 
for Magnesium and Titanium 
applications. It has been de- 
veloped for your convenience by 
B & P, pioneers in the fabrication 
and assembly of light metals. 
Write today. 


Pe ss c0cs & rencins, ine. 
1922 West Fort Street, Detroit 16, Michigan 
0-6 a 











NOW AVAILABLE 


AERONAUTICAL INFORMATION 
REPORTS ON AIRCRAFT 
GREASES (DATED MARCH 1, 
1955) 


AIR No. 39, WATER COMPATIBILITY OF 
AIRCRAFT GREASES 


AIR No. 40, CORROSION PREVENTIVE CHAR- 
ACTERISTICS OF AIRCRAFT GREASES $0.75 


AIR No. 41, STABILITY OF AIRCRAFT 


AIR No. 42, CONTAMINATION STUDIES 
OF AIRCRAFT GREASES 


AIR No. 43, LOW TEMPERATURE TORQUE 
TEST FOR AIRCRAFT GREASES 


AIR No. 44, LOAD SUPPORT CHARACTER- 
ISTICS OF AIRCRAFT GREASES 


SOCIETY OF AUTOMOTIVE ENCINEERS, Inc. 
485 LEXINGTON AVE., NEW YORK 17, N. Y. 





Albee Rolligon covers world’s roughest 


pha aitatts othe iS 


Bundyweld starts as 
a single strip of 
steel. 


copper -c 


Then it’s. . 


Six individually powered, high-traction pneumatic rollers carry the Albee Rolligon most 
anywhere, imposing a ground load of only 5 psi at 21,000 Ibs. G.V.W. Designed and built 
for dependable, off-the-road operation by Albee Rolligon Co. of Monterey, Calif., the ARC 
uses 54 feet of leakproof Bundyweld for vital fuel and hydraulic lines. And its powerful 
V-8 engine uses additional lengths of dependable Bundyweld for fuel and oil lines, 


BUNDYWELD IS DOUBLE-WALLED FROM A SINGLE STRIP 


Bd, Soh 


continuously rolled 
twice around later- 
ally into a tube of 
uniform thickness, and 


pene through a fur- 
nace. Copper coating 
fuses with steel. 
Result... 


Bundyweld, double- 
walled and brazed 
through 360° of 
wall contact. 


NOTE the exclu- 
sive Bundy-de- 
veloped beveled 
edges, which af- 
ford a smoother 
joint, absence of 
bead, and less 
chance for any 
leakage. 
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with Bundyweld Tubing 


... the extra-strong, leakproof steel tubing that’s 
double-walled from a single strip of metal and 
copper-bonded through 360° of contact 


Albee Rolligons rough it with seven-ton pay- 
loads—off-the-road where other haulers can’t 
go. Every part must stand up against the 
vibration and shock of going up “impossible” 
grades, over jagged rocks or sand. 

Bundyweld Tubing is used for fuel and 
hydraulic lifelines — and for fuel and oil 
lines in its mighty V-8 engine — because 
Bundyweld supplies more strength and reli- 
ability where it is needed. 

Leakproof by test, Bundyweld Tubing 
withstands heavy vibration fatigue, is de- 
pendable in the most taxing performance 
conditions. Stronger, yet thinner-walled, it 
withstands wear that ruins most tubing. 
That’s why Bundyweld is used in 95% of 
today’s cars for oil and hydraulic lines —in 
an average of 20 applications each! 

You can count on strength and depend- 
ability when you use Bundy Tubing in your 
products. So take advantage of Bundy’s 
special services: world’s finest tubing-fabri- 
cation facilities; expert technical assistance; 
and prompt, on-schedule delivery. 

For more information, write or wire today! 


Expert fabrication service for every tubing need 


These typical automotive tubing parts are just samples of 
how Bundy can fabricate leakproof Bundyweld Tubing — 
at low cost—into a great variety of complex shapes. 
And each has the strength and durability that makes 
Bundyweld Tubing famous! 


BUNDY TUBING COMPANY, DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING © AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 


There’s no real substitute for 


BUNDYWELD. TUBING 


Bundy Tubing Distributors and Representatives: Northeast: Chas. H. Stamm, 10 N. Main St., West Hartford, Conn.; Austin-Hastings Co., inc., 226 Binney Street, Cambridge 
42, Mass. © Middle Atlantic: Atiantic Tube & Metals, inc., 451 New Jersey State Highway #23, Wayne, N. J.; Rutan & Co., 1 Balo Ave., Bala-Cynwyd, Pa. © Midwest: 
Lepham-Hickey Steel Corp., 3333 W. 47th Place, Chicago 32, Ill.; Midco Supply Company, 1346 South 20th Street, Omaha, Neb.; Williams and Company, Inc., 901! 
Pennsylvania Ave., Pittsburgh 33, Pa. © South: Peirson-Deckins Co., 823-824 Chattanooga Bank Bidg., 
Arapahoe Street, Denver 1, Colo. ¢ Southwest: Vinson Steel & Aluminum Co., 4606 Singleton Bivd,, Dallas, Texas @ Northwest: Eagle Metals Co., 4755 First Avenue, 
South Seattle 4, Wash. @ Far West: Pacific Metals Co., itd., 2187 S. Garfield, Los Angeles 22, Calif.; Pacific Metals Co., Ltd., 1900 Third Street, San Francisco 7, Calif. 
Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 
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terrains... keeps lifelines leakproof 








Chattanooga 2, Tenn. © Mountain: M. L. Foss, inc., 1901-1927 
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American Pioneers of Progress 
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FROM THE CONTROL ROOM, 


AIRPLANE TYPE “JOYSTICK CONTROLS” 


GUIDE THE ATOMIC SUBMARINE 


Heim Unibal Rod Ends are used 
here and in the linkages and 
mechanisms which operate:— 


e The steering and diving gear 
follow-up xmitter. 


Emergency diving control 
valve. 


Stern diving gear. 


Steering emergency control 
valve. 


Stern diving gear, follow-up 
and transmitter drive. 


Keeping pace with technological advances, Heim Unibal 
bearings meet those exacting specifications so vital to 
the operation of Uncle Sam’s fleet of atomic underwater 
craft. It is reasonable to assume that you do not have 
the plans for a nuclear-powered submarine on your 
drawing board at the moment, but, .. . If your product 
employs a push-pull motion, if power is transmitted at 
changing angles through linkages of one kind or an- 
other, or-if the correction of misalignment is a require- 
ment, we know that... 


HEIM Unibal® Spherical Bearings 


. . . can do all this better and for less money. Unibal 
is the original plain, spherical bearing developed, engi- 


HEIM 
ROD END 


The “Guns” of an atomic 
submarine are its torpedo 
tubes. Heim Unibal Rod 
Ends are used here in the 
torpedo handling gear. 


Surface coordinates are 
checked through the sub- 
marine’s periscope. All 
equipment aboard is pow- 
ered by energy generated 
from Skate’s water-cooled 
reactor system. 


neered, and manufactured by Heim for over fifteen years. Write for catalog showing sizes, load ratings, and complete list of 
stock bearings. Ask for engineering help on your more intricate problems. 
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LIGHTWEIGHT 


air conditioning for 


missile support. 


systems 


The mobility problem in cooling elec- 
tronic equipment in vans and for mis- 
sile pre-launching has been answered 
by new AiResearch Freon air condi- 
tioning units. One-fourth the weight 
and one-third the size of conventional 
equipment, these lightweight, air- 
transportable units utilize highly 
eficient AiResearch Freon compo- 
nents (see diagram) originally 
developed for commercial aircraft 
applications. 

Heat source for the circuit can be 


either electrical, or exhaust gas from 
an AiResearch gas turbine. When the 
gas turbine assembly includes an 
alternator, it supplies 400 cycle power 
to run both the refrigeration unit and 
all electronic gear in the van. 

Easily operated manually or auto- 
matically, this compact air condition- 
ing unit provides from 5 to 12 tons 
cooling capacity and up to 85,000 
BTu’s per hour heating capacity. It 
operates on 400 cycles, 208 volts. The 
unit shown stands 54” high, 52” wide 


SPECIFICATIONS 
Performance Data: 

Typical operation— cooling 
Refrigerant Freon 12 
Evaporator tonnage 7.5 
Ambient temperature 100F 
Condenser air flow 5000 cfm 
Condensing temperature 131F 
Evaporator air flow 1230 cfm 
External distribution 

ducting pressure drop 2in H2O 
Evaporating temperature 48F 
Electrical power 26KVA 


and 27” deep, with a charged weight 
of only 452 lbs.! Your inquiries are 
invited. 


ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING, OFFICES IN MAJOR CITIES 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





Start with 
a hole... 
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instead of 
a headache 


Start with TIMKEN’ seamless tubing 
and save steel, machining time 


ORING out bar stock to make hollow parts is a 
waste of steel and valuable machining time. Be- 
sides, it’s a headache. The remedy is Timken® seamless 
steel tubing with the hole already there. You pay only 
for the steel you use. On top of this saving, you cut 
machining costs. By eliminating that unnecessary bor- 
ing operation you free part of your screw machines 
for other jobs—add machining capacity without adding 
machines. 
And you can actually get a better quality finished 
product with Timken seamless steel tubing. The reason 
is the way we make it. A solid round is forged over a 


TIMKE 


TRADE-MARK REG. U.S. PAT. OFF 


mandrel, thoroughly working the metal inside and 
out. It’s this rotary piercing operation that gives Timken 
seamless steel tubing its fine forged quality and uniform 
spiral grain flow for extra strength. Carefully controlled 
temperature and piercing speed keep this quality uni- 
form from tube to tube, heat to heat, bar to bar. 

We can help you increase your steel savings by having 
our engineers recommend the most economical tube 
size for your hollow parts job. They'll give you a size 
guaranteed to clean up to your finished dimensions. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable: “TIMROSCO”. 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





